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PREFATORY NOTE. 



Neablt five years having elapsed since the first appearance of my Treatise, the 
Publishers have thought that the issue of a Supplement — embracing a special 
and general Index, together with additions to the Bibliography and a record of 
researches conducted since the year 1864— would not only prove acceptable to 
those who have already possessed themselves of the work in its original form, 
but would also be likely to enhance its value, independently; tfnd for myself, 
there is the advantage which it thus affords me of offering my sincere acknowledg- 
ments to the score or more of "reviewers" who have been pleased to honour 
my previous efforts with their favourable comments. The reviews in question 
have necessarily proceeded from unknown pens ; but, as many of them contain 
useful information, I have supplied references to the more important under the 
title "Anonymous" in the Supplemental Bibliography. 

The progress of Helminthological science abroad has not been so striking 
of late years as formerly, owing partly to the circumstance that several well- 
known investigators have turned their attention to other branches of zoology. 
My thanks, however, are due to several distinguished men who have furnished 
me with valuable communications. In this regard I am under much obligation to 
Dr. Rudolf Leuckart (formerly Professor of Zoology and Comparative Anatomy 
in the University of Giessen), and to Professors Claparede (Geneva) and Gomalia 
(Milan) ; also, in a scarcely less deg^e, to the late Dr. Diesing (Vienna), to Dr. 
E[rabbe (Copenhagen), to Dr. Davaine (Paris), and to Dr. Peter Olsson (Lund). 

To authors of papers written in the English language my indebtedness is 
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too large to be acknowledged in detail; nevertheless I may, in this respect, 
particularise the names of Professors Aitken, Bastian, and E. Nettlesbip; with 
those of Drs. Mnrchison, Baird, "VSfaring, P. H. Macgillivraj, Macalister, Messrs. 
Alexander Agassiz (U. S.) and T. S. Ralph (Australia). For valuable MS. notes 
and suggestions I am likewise indebted to Prof. S. Percy, M.D., New York ; to 
Prif. Gairdner, of Glasgow; and to Assist. -Surgeon Henry C. Brodrich, 1st Corps 
Central India Horse, stationed at Augur, in Malwa. 

As regards specimens, I am under particular obligation to Mr. Charles W. 
Devis ; and in this connection I have also to thank Messrs. Hennah (Brighton), 
Slade (Buckingham), Tate (Wakefield), Higginson (Liverpool), Tegetmeier 
(London) ; also Dr. John Barker (Dublin), Drs. Norton (Wateringbury), Leared, 
Wilson Fox, and Duffiu (for Spurious Entozoa), Dr. S. Holds worth (Wakefield), 
Drs. Murie, Weber, and John Millar (London), Dr. Ormerod (Brighton), and, 
in an especial manner, Eobert Swinhoe, Esq., H. B. M. Consul at Amoy, China. 

T. S. C. 
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ON THE HISTORY OP THE DISCOVERY OP TRICHINA SPIRALIS. 

In the twelfth chapter of the second division of this work, I have 
glanced at the history of the so-called flesh-worm. Since the 
time of publication, however, circumstances have necessitated, on 
my part, a thorough and exhaustive examination of the very 
copious literature of this subject, both home and foreign, I 
have, certainly, no reason to regret the trouble taken, as it has 
enabled me to express, in reference to questions of priority, 
convictions which I have all along entertained, but which, from 
the peculiar surroundings of the case, I had hitherto been 
debarred from stating in their fulness. In a word, it may be 
said that the discovery of the Trichina, as a human parasite, 
rests essentially with Mr. Paget, F.R.S. This truth is proven 
by the discoverer's own letter, as well as by the joint communica- 
tion of *'Two former Presidents of the Abernethian Society, 
connected with St. Bartholomew's Hospital." The documents, 
together supplying all the missing links in the chain of evidence, 
were published by their respective authors in the "Lancet" for 
March 3rd, 1866. In effect, they authoritatively confirm the views 
I had expressed in a " foot-note" to a paper previously published 

in the same Journal. The true and essential facts of the case 

1 
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V 

are none other than those here repeated; the present record 
beinp;, in part, the same as the one above referred to. It is only 
right to add, in passing, that the question of priority, now fiilly 
and fairly estabUshed in Mr. Paget's favour, in no way detracts 
from the high merits of those other distinguished physiologists 
who have since made scarcely less important discoveries in con- 
nection with this truly remarkable parasite. 

To tlie partially informed it may appear a work of supereroga- 
tion to offer renewed details on this subject ; but the wide-spread 
interest created by formidable outbreaks of the flesh- worm disease, 
together with the evident confusion still existing in the above 
expressed relation, render it most desirable that all students of 
holminthology should possess clear and definite ideas regarding the 
true sources whence our knowledge of the parasite has been derived. 
When, not long ago, a writer in an ably-conducted newspaper put 
forth a statement to the effect that the history of Trichina and 
Trichiniasis was **not yet clearly made out,** and further, that 
"extensive series of experiments had led to no definite result," I 
folt called upon to correct this misapprehension, by addressing a 
letter in reply; As I referred the general reader to the best 
authorn, 1 hoped, at the time, the matter would drop ; but another 
writer supplemented my statement by pointing to Professor Owen 
as the discoverer of Trichina. This brought on further discussion, 
the particulars of which it is quite unnecessary to recapitulate. 
In the course of correspondence I expressed the opinion that the 
•* little bodies " first noticed by Tiedemann in the year 1822, — thus 
anticipating Mr. Peacock (whose name had been incidentally men- 
tioned) by six years, — were neither more nor less than those calcified 
and degenerated little cysts which we now know to be the so-called | 

Trichina capsules.* "Happily," I remarked, "the discovery of the 
actual * flesh-worm,* itself, will continue to be imperishably asso- 
ciated with the names of Owen, Paget, and Wormald, whilst the 

' Soo Froriops* *»Notiiien" tho titlo-pago of which bears the date of 1822; but, 
iu |H>iiit of fact, the dvkto of publication of tho notice in question was August, 1821. 
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scarcely less important discovery of the lemon-sliaped or calcified 
capsules must permit a similar bracketing of the names of Hilton, 
Peacock, and Hodgkin.** The merit of priority of discovery is gra- 
dational both in degree and in hind, but in order to establish the 
relative degrees of priority involved, it is necessary to display entire 
accuracy of criticism. Respecting the main facts, I believe the 
following to be decisive: — 

So far as regards the parasite itself, it must be apparent to all 
who have perused the standard treatises and monographs of 
Kiichenmeister, Leuckart, Davaine, and Pagenstecher, that there 
has been no indisposition on the part of continental writers to 
render to our countrymen their legitimate meed of praise ; whilst, 
at home, naturalised foreigners, such as Dr. Thudichum and 
Althaus, have honourably followed the same track. All these 
authors* works I have before me ; their several historical records 
being substantially the same. In this treatise on *'Entozoa" I 
purposely avoided giving a lengthened accoimt of the history of 
Trichina, because I supposed "the circumstances attending the 
discovery of this parasite '* were " so familiar to the English 
reader'* as to render such a step unnecessary (p. 336). 

At the time to which I have previously alluded, it was even 
hinted that I had been attempting to take fi:om our countrymen 
the merit of the discovery of the trichinous disease. It will be 
seen that such an intention was fitr fro*^ my thoughts; for, at 
p. 336 of the present work, I have said : — " To my mind this 
discovery is one of the happiest to which Englishmen can 
point." 

The passage in Frorieps* " Notizen " which seems both to Henlo 
and myself to describe, somewhat rudely perhaps, a genuine case 
of Trichina, stands as follows : — 

"Tiedemann fand bei der Leichenofihung eines Mannes, der 
ein starker Branntwein-trinker gewesen, und nach mehreren hefti- 
gen Gichtenfalleii an Brustwassersucht gestorben war, in den 
meisten Muskeln, vorzugleich an der Extremitaten weisse steinige 
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Konkremente. Sie lagen zwisclien den Faserbiindeln in Zellgewebe; 
haufig auch an der Wanden der Arterien waren zwei bis vier Linien 
lang und rundlich. Die clieraisclie TJntersuchung welclie Gmelin 
veranstaltete zeigto darin 73 Theile phosphosauren Kalk, 7 Theilo 
kohlenstoffsauren Kalk, und 20 Theile einer thierisclien, dern 
Eiweiss oder Fibrin ahnlichen Materie.'* 

This paragraph I translated thus : — " At the post-mortem 
examination of a man who had been a great brandy-drinker, and 
who died from thoracic dropsy after several severe attacks of gout, 
Tiedemann found white stony concretions in most of the muscles, 
especially at the extremities. They lay in the cellular tissue 
between the fibre-bundles; frequently also attached to (or near) 
the walls of the arteries, being from two to four lines long, and 
roundish. The chemical examination conducted by Gmelin yielded 
seventy-three parts phosphate of lime, seven parts carbonate of 
lime, and twenty parts animal matter, resembUng albumen or 
fibrin.'' 

Now, in regard to this passage, it has been correctly stated 
that Leuckart denies that we have here to deal with Trichina. In 
this particular opinion Leuckart stands almost alone — I mean 
amongst recognised helminthologists who have honestly investigated 
the matter and have conducted experiments with Trichina. I am 
sure neither Pagenstecher nor myself would willingly detract one 
iota from Leuckart' s authority; but I hold that we are both 
entitled (as original and, for many years past, laborious workers 
in the field of helminthology) to express a contrary opinion, in 
accordance with our convictions. Pagenstecher, referring to the 
views entertained by this distinguished investigator, remarks : — 
"Leuckart hat irrthiimlich dieses Citat fur falsch erklart."* 
Ilenle appears to have been the first to have pointed to the passage 
of Tiedemann as describing an example of Trichina ; and in this 

* See foot-note to p. 4 in his recent work " Die Tricliincn." Leipsig, 1865. This 
beautiful memoir contains a report of experiments performed at the Zoological Institute 
of Heidelberg, by Professors C. J. Fuchs and H. A. Pagenstecher, by order of the Baden 
Grand-ducal Board of Trade. 
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reference he has been followed by Diesing, Kiichenmeister, Da- 
vaine, Thudichum, and Aitken. But I am under the strongest 
impression that only Henle, Leuckart, and Pagenstecher examined 
the original passage for themselves before they placed their refe- 
rences on record. 

It would hardly be fair to say that Pagenstecher dissents 
from Leuckart's view of the question of priority. To put the 
matter clearly, however, it is necessary to state precisely what 
he really does say. Speaking of Tiedemann's notice, he writes 
(" Die Trichinen,*' s. 4) :— 

"This communication was also refered by Henle to such a 
development when he subsequently found Trichina; and in this 
sense it was afterwards received by Diesing, Kiichenmeister, and 
Davaine. But it has been rejected by Leuckart on account of its 
size (from two to four lines) and seat of the concretions. True, it 
has never yet been observed that the capsuled Tricliina (not 
measuring a tenth part of that diameter) subsequently constituted 
centres of gouty deposit exceeding their own bulk ; nor is it likely 
that they should. Seeing, however, as we often do, that errors 
repecting size have crept into works on Trichina, we shall not need 
to lav much stress upon these statements ; still less so since the 
notice is very superficial, and its character is essentially of a phy- 
siologico-chemical nature. But this, at least, seems to us decisive, 
that when Bischoff, at Heidelberg, wrote on a case which occurred 
in Heidelberg, not one single word was mentioned respecting a 
former case, if such should have happened, although Tiedemann 
and himself were on terms of close intimacy. Our hope to be 
able to produce a further decision by the examination of the pre- 
paration preserved in our anatomical collection has been disap- 
pointed ; nothing of the kind could be found." 

From this extract it seems that my view does not gain Pagen- 
stecher's entire support ; although, in a foot-note, he remarks that 
Leuckart has erroneously declared Henle* s quotation to be false. 
Leuckart, perhaps, only referred to the source of the notice. 
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Pagonsteclier further goes on to discuss Klencke's claims to the 
discovery of Trichinas. He says : — 

" Klencke has asserted that he had already drawn TrichinaB in 
the year 1829, and that he had seen them again in 1831. This 
subsequent statement has no kind of confirmation, The unre- 
liableness, mistakes, and self-deceptions in the helminthological 
writings of Klencke have been repeatedly exposed some twenty 
years ago." 

As I have said, I cannot but believe that Tiedemann*s notice 
describes Trichina capsules. The real difl&culty is the size there 
given. With me, this goes for next to nothing ; for, as Pagen- 
stecher himself has pointed out, similar errors have been made by 
able writers. Thus Virchow erroneously described intestinal 
TrichinaB to be four lines in length; whilst, on the other hand, 
Vogel spoke of free Trichinae as one-hundredth of an inch long — 
**the former statement being just as much too exaggerated as the 
latter is too small." Whatever be the true state of the case, if 
the facts permitted, I should be well content to say with Pagen- 
Btecher, " Es darf also wohl unbedingt Hilton als der Entdecker 
der Trichinen gelten." I will admit that a legitimate doubt hangs 
over the claims of Tiedemann, whilst no doubt can be entertained 
that Hilton was the first to ascribe to these bodies an animal 
nature. 

When it is asked. Who discovered Trichina? we must frame 
our reply according as to whether the inquirer refers to the worm 
itself, the disease which it superinduces, or the pathological 
appearances which its presence occasions. Summarily, my 
answer may be categorically expressed as follows : — 

1. Mi\ Paget first actually determined the existence of the 
entozoon which was subsequently more completely described by 
Professor Owen. Mr. Paget was assisted in the discovery by the 
celebrated botanist, Robert Brown, who lent his microscope for the 
purposes of examination. 

2. Professor Owen first scientifically described and named the 
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flesh-worm (Tnchina spiralis) in the published transactions of a 
learned Society. He first fully interpreted the true nematoid 
nature of the parasite. 

3. Mr. Wormald had " more than once " previously noticed the 
characteristic specks " in subjects dissected at St. Bartholomew's '* 
Hospital. He transmitted the individual specimens which enabled 
Owen to draw up his valuable paper. 

4. Mr. Hilton was the first to suggest the parasitic and animal 
nature of the specks observed in human muscle. He anticipated 
Wormald in his observation of the " gritty '' particles in dissecting, 
room subjects, and described the bodies as " probably depending 
upon the formation of very small cysticerci.'* 

5. According to Dr. Hodgkin, " the first observation of these 
little bodies was made in 1828 " by Mr. H. Peacock. The latter 
made a dried preparation of the stemo-hijoideus muscle to display 
the specks. That preparation is the oldest in existence, and may 
be seen in Guy's Museum. 

6. Henle, Diesing, Kiichenmeister, Davaine, Thudichum, and 
Aitken have pointed to a notice by Tiedemann as probably, or 
possibly, indicating a prior observation of the specks. Leuckart 
rejects the evidence. Pagenstecher appears to be in doubt as to 
the nature of the bodies in question. I have long entertained, and 
still entertain the persuasion that the passage in question gave a 
rough and imperfect description of the now familiarly known calci- 
fied Trichina capsules. 

7. Herbst was the first to rear muscle-flesh- worms, or encap- 
suled TrichinaB in animals by experiment (1860); and Virchow 
was probably the first to rear and recognize sexually mature 
intestinal TrichinaB by experimenting upon a dog. (Deutsche 
Klinik, 1859, s. 430.) 

8. Leuckart was the first to offer a full, complete, and correct 
solution of the principal questions relating to the source and mode 
of genesis of the flesh-worm (1860). He disproved the erroneous 
views of Kiichenmeister. 
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9. Zenker opened up a new epoch in the history of trichinal 
discoveries. He first observed the young in the act of migration, 
and was the first to demonstrate that these parasites were capable 
of giving rise to a violent disease in the human body. 

If any one of the above conclusions can be shown to be 
incorrect I shall be happy to abandon it. To myself, it is clear 
that Mr. Paget first discovered the worm. Owen first scientifi- 
cally described it. Wormald transmitted the specimens to Owen, 
having himself previously seen similar calcified bodies. Hilton 
met with cases before Wormald, and first suggested the animal 
natm'e of the specks. Peacock anticipated Hilton in noticing the 
specks. Tiedemann probably anticipated Peacock. 

By way of supplementing the first of the above conclusions, 
it only further remains for me to add that Mr. Paget speaks of Mr. 
Robert Brown as having himself " dexterously pulled a worm from 
a cyst." Mr. Brown was, therefore, the second person made 
acquainted with the parasite through Mr. Paget' s instrumentality, 
as Mr. Children appears to have been the third. Portions of the 
trichinised muscle were afterwards "distributed far and wide," 
and it was not unnatural that specimens should immediately pass 
into the hands of Professor Owen, who, of all men then living, 
would be more likely than any one else to throw light on the 
structure and zoological afl&nities of the entozoon. 

Those who desire yet fuller information than is here given, 
should read the original letters above referred to. To these 
documents (to which references wiU be found in the Supple- 
mental Bibliography) I would especially direct the attention of 
foreign helminthologists — the more so, since there are persons, 
on this side the channel, who systematically ignore the labours of 
their own countrymen. 
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IT. 

BECOBD OP SUCCESSFUL EXPERIMENTS WITH TRICHINA SPIRALIS. 

In conducting these investigations I received the co-operation of 
Professor Simonds and Assistant-Professor Pritchard, of the Royal 
Veterinary College. The results were originally communicated 
by me to the Linnean Society : — 

Exps. 1 and 2. On the 15th of March, 1865, an ounce of flesh 
containing TrichinsB was administered by myself to a black bitch. 
The dog being destroyed five days subsequently, neither intestinal 
nor muscle-trichinae were discovered. It was thought that the 
dog had thrown up the bolus, which was strongly saturated with 
chloride-of-zinc solution. The bolus consisted of a portion of the 
pectoralis major of a subject brought to the dissecting-room at the 
Middlesex Hospital. The cysts were highly calcified; but the 
majority contained living embryos, which were quite unaffected by 
the zinc-solution injected into the body to prevent decomposition. 
At the same date a small white puppy was experimented on and 
examined with precisely the same results. In either case it was, 
of course, too early to expect muscle- flesh- worms to have become 
developed. 

Exp. 3. Half an ounce of the same trichinous human flesh was 
given (at the same date) to a black-and-tan puppy reared at the 
Royal Veterinary CoUege ; a second " feeding " being administered 
on the 21st of March, or six days after the first. In this case 
Mr. Pritchard, who fed the animal, took the precaution to chop 
the muscle into small pieces and to mix it with other food, in order 

2 
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that tho flesh might be the more readily retained in the stomach. 
The pu})py was not destroyed until the 15th of the following June, 
when, on examination, numerous encysted but non-calcified muscle- 
Trichina) wore found in all the voluntary muscles subjected to 
niicroKCopic scrutiny. 

Exp. 4. An ounce of the same flesh was given to a dark- 
coloured pig on the 15th of March, and again on the 20th, several 
other ** feedings" being also administered during the month of 
April (1865). It was destroyed on the 16th of May; but no 
Trichina9 were detected, 

Exp. 6. An ounce of the same human muscle-flesh administered 
to a small sheep (which was subsequently killed on the 29th of 
June) produced the same negative results, 

Kxp. 6 and 7. " Feedings *' were at the same time administered 
to a rat and mouse. The mouse died on the 2nd April, when I 
examined its muscles without success. On the following day 
tho rat unfortunately made its escape, but whether trichinized or 
no T cannot say. 

Kxp. H. An ounce of triohinous human flesh was given to a 
donkny, in tho form of " balls,'* on the 20th of March ; and during 
iUii inonlJi of iluno four other separate "feedings" with trichinous 
(Io^'n flimli wuro hIho administered. The animal was removed 
fvnm iJio (!ollof(o without tho result being ascertained. 

I4xp* i). From tho ITith to tho 20th March, 1865, inclusive, 
Mirmi MMMill Triohina ''foodings*' were likewise administered to a 
(jfMlfMia-piK' ThU litth) animal was not destroyed until the 15th 
hf |/hii followiiiK tluiu), when a positive result was obtained. The 
liN'infiilIti IrunHVtrrHiiH and otht^r muscles were found to harbour a 
nifhti\iUmi\i\i^ niitnlMir of onoyHtod Triohinee. 

|f!ii|». |0, Oh iJm 201 h March, and again on the 21st (1865), 
" fhiuiunffi " rrniH tJin NHini* hunuui subject were administered to a 
li/.d|/i'h/ij/. On IliM tJlHh of April tho animal seemed to be attacked 
v/llJ< hyMi|ihiiMtt nf TriolilnoniH, It ivfusod food, kept its head ex- 
h>tu\hi\ mihI Iho tiyolldrt ohmoil. On the 27th it appeared much 
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worse, and on the morning of the 28tli it was found dead. On 
the 29th I examined the flesh, and found abundance of living 
Trichinae in the muscles. T!ie capsules were very thin and trans- 
parent. A few days later Mr. Simonds also examined the flesh, 
and confirmed this result. 

Exps. 11 and 12. Two-chickens were fed, on the 21st of March, 
with the same material. One of the birds died on the "Z^th, when 
I examined the intestines and detected one or two very minute 
nematodes, which, at the time, I believed to be imperfectly de- 
veloped TrichiniB, but subsequently saw reason to alter my opinion. 
Tlie other bird died on the 3rd of April, and certainly contained 
no muscle-Trichinae. 

Exp. 13. On the 22nd and 23rd of March, "feedings" amount- 
ing to an ounce of flesh in all were given to a mole. This animal 
was returned to the care of Mr. Charles Land, who had previously 
sent it to the Veterinary College. He subsequently reported that, 
after observing the mole to be " working " for two or three days, he 
lost all trace of it, and concluded that it had either escaped or was 
dead. 

Exp. 14. On the Ist and 2nd of May, portions of the left fore 
extremity of the hedgehog (in which we had successfully reared 
Trichina from the Middlesex-Hospital subject) were offered by 
Mr. Simonds to a cat. It ate the flesh very readily, consuming 
the entire limb. On the 15th of the following June the cat was 
killed, when living Trichinae were found within all the muscles 
which we examined. 

Exp. 15. At the same dates a young terrier dog was similarly 
treated, but did not take the " feeding " so readily. In this case 
the left; hind extremity of the hedgehog was employed, and what 
was not eaten volimtarily was forcibly introduced. On the Ist of 
June the dog was attacked with "distemper," and died on the 8th 
of the same month. On examination we found several hving 
Trichinae in the Htemo-maxillaris and other muscles. Some of the 
pEirasites were encysted. 
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Exp. 16. From the 9th to the 12th of June, inclusive, four sepa- 
rate worm feedings with the flesh ef the trichinized terrier-dog 
were administered to a crow. The bird was killed some months 
afterwards and sent to me for examination. Its muscles were 
entirely free from TrichinaB. 

Exp. 17. From the 9th to the 17th of June, inclusive, seven 
separate worm-feedings were administered to a pig. One of the 
" feedings " was with the trichinized guinea-pig*s flesh, the others 
from the dog. This animal was not destroyed until the 4th of 
April, 1866, when all the muscles which I examined were found 
extensively infested with TrichinaB. There were probably not less 
than 16,000,000 present, all being alive and enclosed within per- 
fectly-formed capsules, none of which latter exhibited any traces 
of calcareous deposition. 

Exp. 18. Four separate " feedings '* with trichinous dog's-flesh 
were likewise, at the same dates as the foregoing, administered to 
a rat. This experimental animal, however, like the one previously 
mentioned, contrived to make its escape. I fear it was well 
trichinized. 

Exp. 19. About the same date trichinous "feedings" were given 
to a black puppy (bred at the Veterinary College). The dog was 
killed on the 18th of August, 1866, having also been made the 
subject of an eohinococcus-feeding, when I found abundance of 
encysted Trichinae within the voluntary muscles. 

Exp. 20. Four separate worm-feedings with the flesh of the 
trichinized guinea-pig were given to a sheep on the I5th, 16th, 
17th, and 19th days of June, 1865. The experimental animal 
was destroyed on the 29th of the same month ; but the result was 
negative. 

Exps. 21 and 22. " Feedings *' with the guinea-pig's flesh — four 
in the one case and tlu^ee in the other — were also administered by 
Mr. Simonds (from the loth to the 19th of June, inclusive) to a 
chicken and a goose respectively. These birds were destroyed 
some months afterwards and sent to mo for examination ; but the 
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most careful scrutiny failed to detect any Tridiinae within tteir 
muscles. The goose was cooked and eaten without the slightest 
hesitation. The chicken I found too tough for consumption. 

Exp. 23. On the 28bh of March of the present year, I obtained a 
Bmall quantity of muscle from a highly trichinized German sub- 
ject, who died, from the effects of an accident, at the London 
Hospital the day previous. The case was fully reported by Dr. 
Thudichum in a new journal, called " Scientific Opinion," (No. 4, 
April 25, 186G, p. 55). During the same day (at 2.30 p.m.) I 
fed a dog with part of this human flesh. On the morning of the 
Slst I killed the dog, and examined the intestinal canal (at 11.30 
A.M.), which revealed the presence of sexually mature hving 
Trichinte. The males (of one of which I retain an accurate figure) 
displayed the characteristic bilobed caudal appendage, leaving no 
doubt as to their source and nature. I have mentioned the pre- 
cise time of the experiment, in order to show that a period of sixty- 
nine hours proved amply sufficient for the development of the 
young muscle-flesh -worms of the human subject into the sexually 
mature adult Trichinse of the dog. 

Exp. 24. With another portion of this human flesh (taken from 
the muscles of the tongue) in which the TrichinsB were extraordi- 
narily abundant, I fed a cat. In about ten days the animal 
showed the most marked symptoms of Trichinosis. It refused to 
eat; the eye lost its lustre; the body became very thin, and I 
thought the animal would die. By veiy great care, keeping it 
warm before the fire, and subsequently inducing it to take a little 
milk, the creature improved, gained flesh, and eventually reco- 
vered. About three months afterwards I destroyed this cat, when, 
on examining the pannicuhis camosus, latissim/us dorsl, and other 
superficial muscles, I found great quantities of well-developed, 
capsuled Trichinse. Although the animal had swallowed scarcely 
a quarter of a ounce weight of infested flesh, yet thousands of 
parasites had been propagated in its flesh, and a nearly fatal helmin- 
thiasis set up. Dr. Thudichum, who saw the trichinized German 
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mi\fjffctf uniAmaUA tlu? number of para^itei! in his body at 40,000,000. 
f iU) not tliink tlji^ f;yitirnate likely to be exaggerated; for if all 
tfi(j fl^jHli lia/i been infeHte<l to the extent I found to obtain in respect 
of Uio rniiHcleH of the tongue, I believe 100,000,000 would 
have hiHm tolerably near the mark. In places the point of a needle 
could not be thrust between the capsules, so closely were they 
agglorn(.*ratr5(l, 

Kxp, 25, From the I9th to the 25th of April, 1866, inclusive, 
daily adminiHtrations of trichinous pork, in the form of bolus, were 
given to a sheep by Mr. Pritchard. The Trichinae were from one 
of our experimental animals at the Veterinary College, about two 
ounces of the flesli being taken at each feeding. The flesh of the 
sluujp (d(jstroyed in the following November) failed to give any 
itulicjation of tlie presence of the offspring of these parasites. 

Kxps. 26 and 27. About the same time, and occasionally at in- 
tcirvals extending over a period of five weeks, Mr. Pritchard also 
fcul two young fowls with the same trichinous pork. Towards the 
eloHc of October, 1 866, both birds died, when Mr. Pritchard care- 
ftilly examined the flesh of them, but failed to find any trace of 

« 

Trichina). 

Kxps. 28 and 29. From April 2nd to the 9th of the same month, 
1806, inoluHivo, feedings with trichinous pork were likewise given 
to two more dogs. Those animals were destroyed and examined 
by Mr. PriU^hani in November, 1866; but the result appeared to 
be nt>gutivo. 

Jit^marh. — The results as hero given correspond very closely 
with those obtained by investigators on tlie continent. Thus the 
sovon oxporimouts on birds (inoluduig five fowls, one goose, and one 
ort>w) weiv all nogativo. This conclusion, so far as muscle- Trichinae 
aw oouoonuHl, aooonls prinnsoly with the experiences of Professors 
IL .\» PagtMistwher and l\ J. Fuchs, at the Zoological Institute 
in lloiilollH^rg* Those oxfwrimenters, it is true, found that the 
iugtvstod nwisolo^Triohiniv acquired sexual maturity within the in- 
tiKHtinal oan^U of thoir avian ** hosts;'* but thoy never fo\md young 
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TrichinsB in the muscles of the birds, nor did they perceive any 
evidences of an attempt on the part of the escaped embryos to 
effect a wandering or active migi'ation on their own account. 
Clearly, if the bird's intestinal canal were a proper territory for 
the residence of sexually mature Trichinge, Drs. Pagenstecher and 
Fuchs would have found abundance of wandering and non-enoap- 
auled flesh-worms, and we should have obtained (owing to the 
greater length of time which we generally allowed to elapse before 
destroying the experimental animals) sexually immature muscle- 
Trichinae enclosed in well-formed capsules with, in some instances, 
more or less calcareous degeneration. I have put the matter thus 
pointedly, because not a few persons still entertain the notion that 
Trichinae are liable to infest- all kinds of warm-blooded, and even, 
also, many kinds of cold-blooded animals, such as reptiles and 
fishes. Certain nematodes found in earth-worms have been described 
ae Trichinje ; and, consequently, pigs and hedgehogs were said to 
become trichinous through eating these annelids. The minute 
flesh-worms described by Bowman from the muscle of the eel are 
not true Trichinae, any more than the somewhat similar parasites 
(Myoryhtes Weismanni) which Eberth found to infest the muscles 
of the frog, The same may also be said of Dr. Salisbury's 
Trichina cystica, described in Dr. Hays' American Journal. (For 
ref. see Bibliography.) The negative results above obtained may 
therefore fairly be taken as positive, in one sense, inasmuch as 
they help us, with the aid of other experiences, to define the area 
of distribution legitimately assignable to Trichina spiralis as a good 
nematode species. Taking in connexion with what we know 
touching the limitations of distribution or occupation affecting 
other species of parasites, the facts have a special and very pecu- 
liar significance ; one, however, upon which I cannot here enlarge. 
Deducting, therefore, from the twenty-nine experiments the seven 
instances among bii-ds, where the flesh-worms would not develop 
themselves, and also the three separate cases where the experi- 
mental animals escaped, together with one other case where no 



opportunity of examination was afforded, we have left us exactly 
eighteen mammals in which the results were, in all but two, very 
carefully ascertained. The exceptions were those of the first two 
dogs experimented on some two years back. The intestinal canal, 
or rather its mucous contents, were not sufficiently examined to 
enable me to affii-m positively as to the absence of sesually mature 
Trichina?. In a more recent instance (Exp. No. 23) I had evidence 
of the difficulty of finding the mature Trichina? in the raucoua and 
half-digested intestinal contents, although the experiment even- 
tually proved perfectly successful. Of course the difficulty of 
testing the result is a thousandfold increased where only a very 
small number of Trichinie have been administered. In the sixteen 
remaining cases the results appeared to have been fully ascer- 
tained ; and out of these, nino were perfectly successful. The 
" negatives " comprised three sheep, two dogs, one pig, and a 
mouse. The "positives" embraced four dogs, two cats, one pig, 
one guinea-pig, and a hedgehog. At all events, at least one-half of 
the experiments on mammals yielded positive results, which, con- 
sidering all the circumstances of the case, is by no means unsatis- 
factory. Carnivorous mammals, and especially those which subsist 
on a mixed diet, appear to be most liable to entertain Trichinae ; 
neveri^heless it is qtiite possible to rear flesh-worms in herbivora. 
Pagenstecher and Fuchs succeeded in rearing muscle-Trichinae in 
a calf; and they found three female intestinal Trichinae in a goat, 
but, apparently no muscle-flesh- worms, although twenty-seven days 
had elapsed since the first feeding with trichinized rabbit's flesh. 
In our three sheep no trace of Trichinse could bo found. How- 
ever, on account of the expense, comparatively few experiments 
have been made on herbivora ; and, therefore, perhaps, it is as well 
not to speak too positively from the data already afforded. There 
is really no practical need for any further experiments with this 
Bpecies of parasite ; but it is quite clear that, in their natural 
state, herbivorous mammals can seldom have an opportmuty of 
infesting themselves, whilst the reverse is the case with swino, 
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carnivorous mammals, and ourselves. Because many quadrupeds 
may become trichinous, it does not follow that all mammals are 
liable to be infested. In the case of j^ther parasites (as with the 
common fluke) we find them limited to a larger or smaller number 

f 

of hosts ; whilst, on the other hand, in not a few cases, the territory 
occupied is that of the body of a single species. On this subject 
I need not dwell; but I may instance as examples of very 
limited distribution the two most common cestodes liable to 
infest the human body. Nematodes, again, display analogous 
pecuUarities of distribution ; but, looking at the subject in 
relation to the public health, I have no hesitation in saying that 
a great deal of unnecessary fear has been created in this country. 
No doubt the Imperial authority in Russia had good grounds for 
recently issuing an order prohibiting the importation of pork into 
that country, since severe endemics of Trichiniasis had occurred 
in neighbouring German states. In this country, however, ordi- 
nary precautions will suffice. English swine are almost entirely, 
if not absolutely, free from this so-called disease ; and not a single 
case of Trichiniasis in the living human subject has been diag- 
nosed in the United Kingdom. Some twenty or thirty cases have 
been discovered post mortem ; and it is highly probable that most, 
if not all, of these triohinised individuals had contracted the 
disease, during life, by eating German pork sausages or other 
preparations of foreign meat. 
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ON THK BEARING OP THE LAEV^ OP T-ENTA MEDIOCANELLATA, BY 

EXPERIMENT WITH " PfiOGLOTTIDES." 

I OKiGiNALLY drcw up the following observations wliich were after- 
ward Bubmitted by Professor Simonds and myself, as a joint 
communicaiiony to the Royal Society. The experiment here fully 
deBcribed was the first of the kind performed in this country, 
having been anticipated only by Professors Leuckart and Mosler ; 
the former being the first to rear Cystic Entozoa in the calf, thus 
producing the diseased phenomena, which he called the "acute 
cestode tuberculosis.'' 

Neither of us having exhausted certain funds placed at our 
dis[)OBal for scientific purposes (in the one case by the Royal 
Agricultural Society through the Governors of the Royal Veteri- 
nary College, and in the other by the British Association for the 
Advancement of Science), we united the resources which severally 
remained to us, and instituted a series of practical experiments in 
helminthology. The investigations have been, for the most part, 
eminently successful. 

IMio subject selected for this experiment was a fine healthy 
female calf, about a month old, living at the time on the milk 
of its dam. As we were unable to obtain possession of the 
dam, another cow was procured as a foster-mother, and the 
calf was placed with her in order that it might receive a 
j)ro])(;r supply of milk in the natural way. This plan was pre- 
ferred to that of obtaining a weaned calf, as being better cal- 
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culated to preserve the healtb and strength of the young animal. 
In the course of a few days tbe two animals became perfectly 
accustomed to each other, the calf taking nourishment as often as 
was requisite. 

On the 21st of December, 1864, we administered to the calf 
eighty mature proglottides of the Tienia mediocanellaUi, mingled 
with a little warm mUk in the fonn of a draught. The potion was 
taken readily, and the worm-joiuts probably entered the stomach 
in a perfect and unbroken condition. No alteration was made in 
the subsequent management of the animals, but a careful daily 
watch was kept upon the calf. 

For some time no indications were perceived of disturbed 
health; but on the 6th of January, 1865 (the sixteenth day after 
the experiment), a careful observation showed that the animal, 
although lively (and taking its milk, and likewise some hay with 
undiminished appetite), was nevertheless suffering from some per- 
sistent cause of irritation. It would often be nibbling at its legs 
and other parts of its body, and trying with its mouth and tongue 
to get at places which were beyond its ordinary reach. It woiUd 
also frequently rub itself against the manger and sides of the 
loose box in which it was confined. Desisting from this, it would 
arch its spine and stretch out its hind Umbs in an altogether un- 
usual manner. It would also strain itself repeatedly, at such times 
voiding either urine or fjeces, or occasionally both in small quantity. 
There was, however, no expression of suffering in the countenance, 
no disturbance of the breathing or of the circulation, no injection 
of the visible mucous membranes, no alteration of the temperature 
of the body, no "staring" of the coat, nor rigors; in short, no 
indication of anything seriously wrong. These symptoms con- 
tinued throughout the next day with little variation ; on the third 
day they had nearly passed away, and by the fourth had entirely 



On the 25th of January, 1865, just five weeks after the first 
worm-feeding, two hundred more of the mature proglottides of 
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TcBitia mediocanellata, were administered ; but one hundred of 
these worm-segments had been previously immersed in a weak 
alcoholic solution, strong enough, it was feared, to destroy the 
vitality of their contained eggs. The other hundred proglottides 
were in beautiful condition, and for tlie most part appeared to be 
thoroughly mature. Again the calf took the feeding readily, and 
little or no force had to be employed in holding it duriug the 
administration. However, directly on being loosed, it was observed 
to show some symptoms of distress in the breathing, accompanied 
with trembling. The feeding took place at 3 p.m., and as the night 
promised to be cold, it was placed with the cow in a closed and 
warm stable. On the following morning, it was noticed that the 
tremors had somewhat abated, but the animal was evidently 
dispirited, and would every now and then grind its teeth as if in 
pain. Its appetite was much diminished. By the next day, 
however, all these diseased symptoms passed away, and the animal 
recovered its ordinary healthy aspect. 

On the 1st of February, the seventh day succeeding the second 
worm-feeding, there was a decided return of the nervous irritability ; 
but in a day or two these symptoms again declined. Nevertheless 
the animal was not quite right; the coat began to lose its 
natural and glossy appearance, and there was an evident loss of 
flesh. 

Feb. 8th. — A marked change for the worse has taken place. 
The animal ia dull and dispirited ; refuses all food excepting milk, 
and of this takes but little ; it arches the back frequently, and 
•tretches the limbs in a peculiar manner ; the breathing and the 
puko have iacreased, and at intervals slight tremors are observable, 
more particulai-ly of the muscles of the neck and shoulders. 

Feb. 9th. — All the unhealthy symptoms are more marked. 
The pulse numbers 120, and the breathing 35 in the'minute. The 
trcrmors are more continuous, and the condition of the animal is 
tdocUnitis. 

pPob. lOtb.— Still worse. The calf is so ill that wo fear a 
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fatal result. It takes little or no notice of tlie cow, and 
cannot be induced to suck. The eyes have a peculiar staring 
expression. 

Feb. 11th. — The severity of the symptoms has somewat abated 
this morning. The animal is rather more lively, and will now and 
then take a little milk. The breathing and pulse, however, remain 
rapid. The tremors, though still frequent, have diminished in 
intensity. Towards the after part of the day the improvement 
became more marked ; therefore, instead of destroying the animal 
(as we had purposed in the event of its becoming much worse), 
wo resolved to satisfy ourselves, by other means, as to whether the 
above symptoms were really due to parasite-invasion. Accordingly, 
a small portion of the right storno-maxillaris muscle was removed 
by operation, and this fragment of the flesh, although weighing only 
twenty-two grains, revealed the presence of three imperfectly 
developed cysticercus-vesicles. Each was about the size of a pin's 
head, but thoj displayed no trace of calcareous corpuscles, or of 
cephalic formation in their interior. On the assumption (after- 
wards, however, found to be erroneous) that all the muscles of the 
body might be similarly affected, and to the same extent, it was at 
the time calculated that the animal " entertained " some 30,000 
of these artificially introduced "guests." 

Feb. 12th. — ^A further improvement has taken place, but the 
animal is still dispirited, the pulse and breathing continuing ab- 
normally rapid. The eyes are less staring. 

Feb. 13th. — Improvement continues; breathing less rapid; 
the tremors have disappeared. 

Feb. 15th. — Pulse diminishing ; breathing nearly normal ; 
appetite good. 

Fob. 22nd. — Convalescence perfectly re-established. 

Throughout the remainder of the month of Fobruaiy, and 
during the whole of March, the calf continued to maintain com- 
plete vigour, and, indeed, gained flesh so rapidly, that at the 
beginning of April it might readily have been sold to a farmer, to 



a butcher, or to a cattle-dealer, as a thoroughly sound and thriving 
young beast. The time having, however, arrived for determining 
the result of the experiment, tbe calf was slaughtered on the 3rd 
of April, by division of the right carotid artery. The operation 
was performed by Mr. Pritchard, who also, during the subsequent 
post-mortem examination, rendered us essential service. As before, 
so after its death, all present remarked the particularly healthy 
aspect of the animal, there being no external indications by which" 
the most practised professional eye could have discovered the 
existence of internal disease. But for om' previous trial, we 
should ourselves have been doubtful of finding any Entozoa within 
the flesh. 

Immediately after the first incision along the median line of 
the thorax, a sohtary Cysticercus came into view, many others suc- 
cessively displaying tbemselvea as the integument was being raised 
and dissected from off the left side of the carcase. No person in 
this country having hitherto witnessed such a demonstration as 
now followed, I may perhaps be permitted to express the natural 
feeling of astonishment which all shared on thus beholding 
hundreds of larval cestode parasites in the flesh of an animal not 
usually considered capable of harbouring "measles" after the 
fashion of swine. 

Examined individually, the larvte were enclosed in oval sacs, 
whose transparency permitted us to see, at or near the centre of 
each vesicle, internally, a minute white spot, representing the so- 
called receptaculum capitis. On subsequent rupture of the cyst, 
a microscopic examination of the contained larva revealed the 
ordinary characters of the Cysticercus which produces the Tienia, 
viediocanellata. 

Speaking generally, it may be said tlrnt the connective tissue 
and cellular aponeuroses were very feebly invaded ; but in certain 
situations, such as those occu]>ied by the linea semicu-cularis and 
fascia lumbaris, several vesicles were closely associated ; moreover, 
as regards the muscles themselves, extensive parasitic invasion was 
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prevalent only iu the more superficial layers. It was likewise 
noticed, as obtains in the parallel caae of Trichina, that the larva3 
were disposed in the longitudinal direction of the muscular fibres, 
being at the same time more numerously grouped towards the 
points of osseous insertion or of aponeurotic attachment. Kot a 
few large vesicles had inflamed and suppurated, the cysts being 
occupied internally by a thick green-coloured deposit. 

Referring to the left side only, we noted that all the breast- 
muscles {pectoralis major, p, trausversus, and p. anticus) were 
much infested, but scarcely so fidly as the more superficial panni- 
culus carnosus. In the latissimus dorsi and trapezius the cysts 
were very numerous, rather less so in the combined levator humeri 
and sterno-occipitalia, somewhat fewer in the rhomboideus brevis 
and rhomboideus longus, and exceedingly scanty in the superior 
part of the scalenus, the remainder of this last-named muscle 
being entirely free. The lateralis stemi contained none ; neither 
were any observed in the abdominal region of the serratus magnus, 
but several vesicles wore lodged in the superficial cervical portion 
of this muscle. Not a few existed in the upper part of the com- 
plesus major and in the minor, some also occuiTing in the longissi- 
mus dorsi ; yet none were observed in the spinalis dorsi, in the 
superficialis costalis, or in the diaphragm. 

Turning towards the neck-region, we found them abundant in 
the sterno-maxillaris, considerably less so in the splenius, only one 
in the hyoideus, several in the sterno-hyo-thryoideus, but none in 
the longus colli. AH the other deep-seated muscles of this region, 
incluchng the obliquus capitis superior and inferior, as well as the 
rectus capitis posticus major and minor, appeared free from any 
trace of the vesicles. On the other hand, all the superficial 
muscles of the face, such as the retractor anguh oris, orbicularis 
oris, and levator palpebrarum, gave abundant evidence of their 
presence, the vesicles being particularly numerous at the outer part 
of the massetus extemus. In hke manner their presence was only 
less strongly indicated in the muscles of the eyeball, such as the 
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obliquua inferior, adductor and retractor ociili, also in the depressor 
ociili, one " measle " being placed between the tendon of this last- 
named muscle and the sclerotic coat. The ball of the eye con- 
tained no vesicles. A few were remarked in the substance of the 
genio-hyoideus and other muscles supplying the tongue ; but 
the lingual organ itself appeared to be entirely free. 

As regai'ds the anterior extremity, we found the Cyeticerci very 
numerous in the teres exteruus and abductor humeralis, being 
scarcely less abundant in the spinatus anticus and posticus. They 
were likewise prevalent in the front part of the triceps extensor 
brachiij but altogether wanting beliind and in the deeper portions 
of this muscle. A few were remarked in the flexor brachii, whilst 
the subscapularis, teres internus, and coraco-h'umeralis failed to 
reveal any. Tliey were very abundant in the flexor metacarpi 
extemns, less so in the flexor metacarpi medius, and comparatively 
scanty in the flexor metacarpi internus. The lower part of the 
combined flexor perforatus and perforans shewed a few, several 
being likewise present in the accessoriua idnaria. They were 
rather more abundant in the extensor metacarpi magnug, also in 
the extensor et adductor digitorum, likewise in the extensor digiti 
externus, and scarcely less so in the extensor metacarpi obhquus; 
yet none could be discovered either in the anconeus or in the 
humeralis externus. 

Over the haunch, and throughout the surface-flesh of the left 
hinder limb, the Cysticerci were particularly abundant, being 
numerous in the gluteus maximus, in the tensor vaginte femoris, 
and most especially in the large triceps abductor femoris. They 
were httle less abundant in the vastus externus, and in those 
limited portions of the gastrocnemius externus and internus which 
come near the surface. A few vesicles were observed at the sub- 
cutaneous posterior section of the ischio-tibialis, also in the outer 
part of the biceps rotator tibialis and rectus femoris ; yet none 
were noticed either in the gluteus internus and gracilis, or in the 
vastus internus and sartoriua. In the flexor metatarsi and exten- 
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sor pedis thej were rather numerous, but, at the same time, com- 
paratively scarce in tbe peranous and flexor pedis perforaus. 
Lastly, none were detected in either the psoaa magnuB or psoas 
parvus. 

"With the exception of the heart, none of the viscera showed 
Cysticerci, the lungs, liver, kidneys, spleen, and thymus gla&d 
being absolutely free ; neither were any discovered in the brain. 
In short, it may be stated that tho iutemal organs of the body 
generally were perfectly healthy ; and even as regards the heart 
itself, the rather numerous vesicles found there displayed only a 
very incomplete development. At first they looked aa if they 
might belong to a separate swarm-brood ; but a carefiil micro- 
scopic examination disproved this notion, and, at the same time, 
revealed some curious facts. In the heart none of the vesicles had 
attained one-thii-d of the size of those prevalent in tho muscles, 
yet their age was doubtless the same ; for although none of those 
examined displayed a well-formed head with the characteristic and 
normal number of suckers, yet one vesicle was found to possess 
three suckers, another having two suckers, and a third only a single 
sucker (see Fig. 1, p. 28). Most of the vesicles were entirely 
suckerlesB, whilst those which had them showed other indications 
of abnormahty. The suckers themselves were not perfectly 
formed, in most cases, and there were commencing signs of cal- 
careous degeneration. In some instances, the entire contents of 
the vesicles appeared to have been absorbed, leaving only faint 
white spots to indicate the situations where the cysts once were.. 
Such, at least, is my interpretation of the phenomena observed ; 
and, in this rehation, I have further to remark that the heart- 
cysts were not merely found at tho surface of the organ, but 
were dispersed throughout its substance, one or two of the 
better-formed vesicles being lodged within the septum ventri- 
culorum. 

Only three experiments of this kind have been previously 
performed on the calf; namely, two by Leuckart, and one 
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by Hosier. In two of these instances the experimental animal 
perished, whilst in the other case, as in oui* own, the creature 
barely escaped with its life. To our animal we administered a 
larger number of proglottides than had been given even in Hosier's 
case ; but, probably in consequence of the embryonic immaturity 
of the contents of many of the eggs, we did not get that fatal result 
which otherwise would inevitably have followed from a larger 
migration of the cestode -progeny. We believe that by far the 
greater proportion of the " measles " resulted from the second 
worm-feeding, in which case they would have come from the hun- 
dred proglottides not subjected to the action of alcohol. Although 
the characters presented by the earlier developed morbid symptgrns, 
as well as the time of their accession, induce us to attribute the 
diseased phenomena to the larvce set free by the first " feeding," 
yet it is clear, from the feebleness of the symptoms manifested, 
that only a very inconsiderable number of embryos can at that time 
have entered on their wanderings. In the second "feeding," 
however, the case is very difi'erent ; for here all the circumstances 
connected with the subsequent marked disturbance of the animal's 
health point unequivocally to the development of that peculiar 
form of parasite-disease designated by Leuckart as the "acute 
cestode tuberculosis." 

From the number of young vesicles present in the minute 
portion of muscle removed by operation fiom the living animal, 
I had pubhcly announced my behef that we might ultimately 
find 30,000 Cysticerci developed in this calf; but as the larva 
were afterwards found to be almost entirely confined to the 
superficial muscular layers, it turned out that the calculation ivas 
considerably beyond the mark. Nevertheless, from post-mortem 
data, we calculated that there were from seven to eight thousand 
"measles" present, 130 vesicles having been counted at the 
surface of a single muscle. 
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FURTHER OBSERVATIONS ON THE LARViE OP T^NIA MEDIOCANELLATA, 
WITH REMARKS ON CYSTICERCI FROM MUTTON, 

In the foregoing observations I have made allusion to the incom- 
plete development of the measles in the heart of the calf which 
fonned the subject of our first experiment. The facts noticed at 
the time of dissection were so peculiar, that I purposely reserved a 
more detailed account of them for some future occasion. Up to 
the present time, however, my notes on this head, together with 
many others, have never been made use of ; and though, even now 
in a necessarily fi:'agmentary condition, they are, I think, sufl&ciently 
important to be placed on record. 

According to my MS., the left side of the heart of the calf 
displayed about twenty rudimentary measles, not one of which had 
advanced in development sufficiently to show any trace of head or 
sucker. Deeper within the substance of the wall of the left 
ventricle, and in the septum, similar abortive formations were 
rather more developed. Thus one otherwise well-formed but 
small vesicle, measuring iV'' from the upper part of the septum, 
showed a minute calcareous particle in its centre ; but there was 
no sucker. In another similar cyst there were two irregularly- 
rounded concretions, indicating the situations where two suckers 
had commenced developing. One of the most perfectly developed 
of these abortive formations was the Cysticercus which I have 
here drawn (Fig. 1). It was obtained fi:om the substance of the 
wall of the left ventricle; the "measle," divested of its cyst. 



measuring about the Vt". In this case there was ooe tolerably 
well-devolopod sucker (a), whose cavity was partly occupied by 
calcareous matter (li). The diameter of the sucker was less 
than j'o". There were indications of two other suckers, with cor- 
respondiDg patches of calcareous deposition (r, c). The ordinary 
corpuscles ((7, d), which I have elsewhere termed " sclerous " 
particles (t.o distinguish them from morbid deposits), were as 
nbimdant as they usually are in healthy measles. The so-called 
neck of the Cysticercus (c) was tolerably well-formed, its charac- 
teristic transverse foldings being well seen through the delicate, 
transparent, and closely applied caudal vesicle, which, as usual. 





mporrectlj (JoT«!opcd " Beef-mcaslB" from lli 
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enclosed all the other structures. I have recorded these additional 
fectB, not merely on account of the pathological significance which 
they collectively present, but in order to contrast them with the 
results which I obtained in another experiment, where the natural 
process of cure was observed. 

Where the measle has once attained its perfect development, 
its subsequent calcareous degeneration is a comparatively slow 
process, and the calcareous mass resulting is naturally larger and 
more compact. In the 17th Volume of the "Transactions of the 
Patbologioal Society" (p. 464), I have described these appear- 
ances with tolerable minuteness ; but, in a few words, it may be 
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said that, under such circumstances (as those described at p. 34), 
we only find each separate calcified mass closely invested by its 
sheath, which latter is partly made up of the original cyst and 
partly of the so-called connective tissue. As I have been frequently 
asked to explain the cause of the imperfect development of measles 
in the heart, 1 may state, at once, that the subject is involved in 
much difficulty. I have hitherto supposed that the density of the 
muscular fibres of the heart, as contrasted with that of the ordinary 
voluntary muscles, might be sufficient to explain it; whilst the 
constant and powerful contraction of the organ would certainly 
tend to restrict the expansion of the young delicate Cysticercus. 
I still think this the main cause ; but, unfortunately, there are 
instances where the cestode larvas have entirely overcome this 
pressure, and have attained a full development. Instances are on 
record where large hydatids have formed within the muscular 
substance of this organ in man, and also, I believe, in the lower 
animals ; at all events, the museum of Guy's Hospital contains 
the heart of a bear which is extensively occupied with Oysticerci. 
It would be extremely interesting to ascertain to what species of 
tapeworm these larvaB in the bear are referable. The specimen 
is a very remarkable one, and apparently unique. I believe there 
is no published description of it on record. In this connection it 
is also interesting to keep in mind that small nematodes as, for 
example, TrichinaB, though they enter the substance of the heart, 
will not rest and develope there ; but many of the larger kinds 
(species of Ascaris and Prosthecosacter) will fi'eely takp up their 
residence within the ventricles, and attain individually a consider- 
able size. The subject is worthy of further investigation, from 
whatever point we may choose to view it ; but the facts at present 
made known are too scanty to enable us to arrive at any very 
definite conclusions. 

For convenience sake, I think it desirable to distinguish the 
larvae of our various cestodes by different names. Thus, I have 
been in the habit of recognizing the above described larva under 



the name of Cysticercus hovis, or the "veal anj beef measle." 
Tbis distiD^Uhes it from the more coramonlj known Cystlcercus 
(telse) cellulogat, or "pork raeasle," and also from a third measle, 
which I believe to bo distinct, aud to which I have given the name 
of Cynlicercus ovis, or "rautton-measle " (Fig. 2). It would, 
□adoubtedly, be also better to recognize the pork-mcasle under 
the title Cyaticcrcus suh. 

In the Appendix to my small work on the " Tapeworms '* 
lUbte to infest the human body, and in the IStli Vol. of tlie 




"moMli" rmnuToil frum the rantreaf a tti 
■[wcimen, (X 40 dUn).)— Original. 



clitip. Mr. DeiBch'i 



" TransactionH of the Pathological Society," I have referred, 
without particular doHcription, to the existence of this probably 
distinct form of ccBtodo larva derived from mutton. Since the 
paranito may acquire more importanco when better known, I have 
hero, provieionully, iit least, givon it tlio above distinctive name ; 
which, with tlie few additional details here offered, may lead to the 
determination of the probable source of its adult representative. 
The measle having boon removed from its cyst, and the caudal 
vesicle being detached before I had an opportunity of inspectmg the 
specimen, its size could not bo accurately ascertained. Probably 
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it was mucli smaller than ordinary pork-cysticercus. The head 
measures to'' in breadth, and is armed with a double crown of 
hooks, twenty-six in number, the larger individually measuring 
x-lru\ The suckers are four in number, having severally a breadth 
of Tho'\ The so-called neck (as well as the head) is abundantly 
supplied with calcareous corpuscles, being at the same time 
marked by several transverse rugae. 

On three separate occasions I have noticed small hydatigenous 
cysts in joints of mutton brought to my own table. Dr. Kirk 
informs me that he has observed similar appearances. My speci- 
mens were all calcified; but the one received by me from Mr. 
Heisch was, as may be seen by the accompanying figure, an almost 
perfect example of an armed Cysticercus. 

In this connection I may mention that I recently received from 
Dr. Prior part of a purchased Westphalian ham which was literally 
swarming with " measles." From a portion, weighing about three 
drachms, I removed upwards of twenty Cysticerci. The measles 
appear to have been pretty equably distributed throughout the 
ham ; nevertheless, I understood that the tradesman who sold it 
did not scruple to eat a hearty meal off this diseased meat in order 
to satisfy his customers as to its value. Of course, if well cooked, 
no harm could possibly result ; nevertheless, the mere exhibition of 
such infested flesh should be sufficient to excite disgust in the 
minds of most people. 
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V, 



ADDITIONAL SUCCESSFUL EXPERIMENTS RESPECTING TiENIA MEDIOCANEL- 
LATA, T. SERRATA, T. MARGINATA, AND T, CCENURUS. 

The following experiments may be regarded as a continuation 
of the foregoing. The procuring and selecting of the parasitic 
materials usually devolved upon myself; whilst, on the other hand, 
Professors Sunonds and Pritchard commonly performed the admi- 
nistrations. Other persons frequently rendered assistance during 
the ** feedings." Mr. Simonds also conducted certain experiments 
independently ; but only those for which I may be considered as 
exclusively responsible are here enumerated and described, A 
second calf was experimented on, but as I had not an opportunity 
of examining its flesh myself, I am by no means satisfied that the 
results were negative. The*animal, I was informed, died fi:om an 
attack of rinderpest about six months after the first "feedings" 
were administered. 

The second successful case in which I took part was that in 
which a fine healthy Dutch heifer formed the subject of experiment. 
On the 3rd of March, 1865, this animal was made to swallow 
ninety proglottides of Tcenia mediocanellatay given in tepid water. On 
the 15th of the same month, 108 "joints" were also administered. 
On the 5th of April, another himdred segments were conveyed to 
the stomach ; and, for a few days subsequent to this last feeding, 
the animal became rather restless, bellowing occasionally. As no 
other symptoms followed, I made, on the 13th of April, a very 
carefiil selection of 200 ripe proglottides fi:om tapeworms which 
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I had only that very day received from Dr. Fleming, of Birmingham. 
During several succeeding days the restlessness appeared to in- 
creasG sUghtly, and the bellowing likeiviso continued. Moreover, 
there were certain peculiarities of manner which convinced Mr. 
Simonda (who watched the animal almost daily) that we had here, at 
least, a feeble development of those symptoms of the "acute cestode 
tuberculosis " which were so strongly marked in our first experi- 
ment on a calf. There was the same vacant stare, a dull 
expression of the eye, slight arching of the back, and stretching 
the limbs. However, the heifer never lost her appetite; and, 
strange to say, whilst all the cattle near her were attacked by 
(and most of them died of) the rinderpest, she entirely resisted its 
invasion. In about a week all the meaale-symptoms passed off, 
and in course of time the animal attained the proportions and 
aspect of a large, healthy, three-yeai" old cow. It was not until 
the expiration of rather more than a year from the time of our 
first feedings, namely, on the 4th of April, 186G, that the beast 
was slaughtered. With Mr. Pritchard's assistance, I made a very 
careful dissection and examination of the beef thus obtained ; nor 
was it until I had subjected the muscles for many minutes to a 
very close and careful scrutiny (with the aid of a pocket-lens) that 
I succeeded in detecting evidence of the successful character of 
our experiment. The result was most interesting, especially since 
none of the hitherto recorded experiments (either by ourselves, 
or those previously instituted by Leuckart and Mosler) had ex- 
tended over such a period of time. Here the only indication of 
the presence of measles was shown by the existence of extremely 
minute calcareous specks, larger, it is true, but by no means so 
conspicuous as ordinary Trichina-capsules. They presented the 
aspect of sparsely-scattered yellowish points, without any definite 
outline, or any other character likely to catch the eye. It is even 
difficult to see them in sections of the flesh which I have pre- 
served in order to show them. Microscopic examination affords 
evidence of the remains of a small cyst ; but all trace of the measle 




itself ia entirely lost. Eacli Cysticercua had become, as it were, 
resolved into a more or less amorphous, solid, friable, crystalline j 
particle, whose true characters (as presented to the naked eye) I 
were obscured by a closely investing and remarkably contracted ] 
cyst, the external surface of the latter becoming insensibly blended 
with the ordinary intermuscular connective tissue. By a little 
care, however, the calcareous, particles could be perfectly isolated 
from their cysts. They were numerous, and, owing to the deeper 
colour of the muscular substance, most easily found in the dia- 
phragm. In other muscles they were, perhaps, equally abundant, ] 
but it was a great labom* to find them. Assuming them to have 
been pretty equably distributed throughout the muscular system, 
there could not have been leas than 12,000 of these degenerated ' 
measles in the animal. I have no hesitation in saying that, if ] 
there had been 12,000,000 of these measles, no butcher would 
ever have noticed them ; but, fortunately, in this condition their 
ingestion could do no possible harm. In point of fact, the flesh, 
of the animal has since been entirely eaten ; and healthier beef I 
never saw. Even in their perfect, non-degenerated state, the beef 
measles are readily overlooked; and, until recently, no person 
besides Mr. Simonds, Mr. Pritchard, and myself, and those who 
assisted us, had ever seen them in this country. The experiment 
now recorded is the first in which the natural process of cure has 
been traced ; and it is of great practical importance, inasmuch as 
it proves to demonstration that a period of ten or twelve months 
is fully sufficient to ensiu-e the natural death (by calcareous dege- J 
neration) of the smaller tapeworm-larvaa which reside in cattle, i 
This is a positive contribution to oiu- knowledge of the Hfe^ 
economy of these smaller Cysticerci, and it serves to fix the period 
of their larval activity. All the Entozoa, in their juvenile stages, 
whilst occupying the flesh of man and animals, are Uable to be 
afiected by this law of calcareous degeneration ; but the actual 
time required to bring about the death of the parasite varies con- 
siderably in diflferent species. 
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Tcnnia serrata. — Exp. 1. Three examples of tlie pea-shaped 
hydatid {OysUcercus pisiformis) were removed from the abdominal 
viscera of a recently killed rabbit. Two of them were rather more 
perfectly developed and larger than the third. The rabbit har- 
boured no others. These three cestode larvse were administered, 
on the 25th of January, 1865, to a healthy puppy, reared at the 
Veterinary College, and nearly twelve weeks old. Five days 
subsequently, namely, on the 30th of the same month, the puppy 
was destroyed. In the alimentary canal I found three young 
TttniiC, and three only. Two of them were severally about one 
inch in length, the third being a trifle shorter, and not quite so 
large. These sexually immature tapeworms presented all the time 
chai'acteristics of T. serrata, and their degree of development was 
in exact accordance with my previous experiences in this relation. 
The more feeble development of the third tapeworm proved its 
genetic connection with that larva which, at the time of the worm- 
administration, was noticed and recorded as being rather incom- 
pletely developed. The experiment was a perfect success. 

Exp. 2. On the 25tli of January, 1865, a second rabbit was 
destroyed, for the purpose of procuring additional tapeworm- larvas. 
In this rabbit I only found one solitary and perfect Gijsticercus 
piai/ormis — a somewhat unusual circumstance. Mr. Simonda 
placed this larva in a small piece of paper, and, in the form of a 
bolus, gave it to a httle puppy which belonged to the same litter 
as the former, being readily distinguished by its black ears. We 
did not destroy this whelp until the 7th of the following February, 
thus allowing a period of thirteen days to elapse for the develop^ 
mcut of the solitary Tamia serrata which we desired to rear from 
the Cysticercus. Mr. Simonds, as usual, requested me to examine 
the alimentary canal ; and I bad the satisfaction of removing the 
solitaTy T(pnia serrata wo had thus successfully reared. It was 
just six inches in length, showing the same correspondency as to 
growth, in respect of time, wbich ray previous and independent 
experiences with the arti6cial method of rearing this parasite had 
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invariably supplied. The proglottides were still immature, but the 
ceplialic development was in all respects complete. 

Tcenia marginata. — On tlie 28th of January, 1865, Mr. Simonds 
removed fourteen specimens of the so-called slender-necked 
hydatid from the omentum and surroimding viscera of a hogget. 
Five of these large Cysticerci {G. tenuicolUs) were administered 
to the mother of the two whelps above referred to. They were 
swallowed entire, without any additional material. This dog was 
killed on the 7th of the following February, thus allowing only ten 
days for the development of the corresponding adult tape-worms. 
As usually happens in all old dogs, we found in the intestinal 
passages many examples of the extremely common cucumerine 
tapeworm (T. cucuvierina) ; but these, of course, could have no 
genetic relation to the tapeworm-larv®, which latter were already 
known to be the offspring of an entirely different species of cestode 
parasite. Our experiment, indeed, was a perfect success ; for, in 
addition to the cucumerine tapeworms (of which there were fifteen 
mature specimens of variable size and growth), I found in the 
duodenal portion of the intestinal canal five young and sexually 
immature examples of the Tcenia marginata. These were of 
uniform size, and severally one inch in length. Not a shadow of 
douljt could be entertained as to their relation to the five Cysti- 
cerci which had been administered. Their specific characteristics, 
uniform development, degree of growth, and separate location in 
the canal, pointed unequivocally to the source whence they had been 
derived. Hero again, therefore, previous experiences received 
abundant confirmation. 

Taenia camurus. — Exp. 1. On the 15tli of March, 1865, Mr. 
Simonds received (from Messrs. Caudwell, of St. Neots) the head 
of a " giddy *' sheep which had been killed two days previously. 
On examination the brain was found to contain a perfect poly- 
ccphalous hydatid (Copniirns crrebralh) which,, it was estimated, 
supported about 150 scoleciform processes, or larval tape-worm- 
lieads. It was removed entire, and given by Mr. Simonds to a 
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dog, which swallowed the parasite readily in its unbroken condi- 
tion. Only five days subsequently, namely on the 20th of March, 
the experimental animal was destroyed; and here again a com- 
plete success attended our experimrent. A careful examination 
of the alimentary mucus enabled me to extract a large number of 
extremely minute tapeworms, of so small a size that they were 
scarcely visible to the naked eye. Though only the heads and 
necks were developed, their characters corresponded with what 
was hitherto known of the head and neck of Tcenia coemirus, to 
which species they were undoubtedly referable. Their number 
appeared to correspond precisely with the number of scoleces 
attached to the common " gid " vesicle ; but no attempt was made 
to collect every specimen, as that would have involved an immense 
amount of unnecessary labour. All trace of the vesicle common 
to the colony of " heads " had disappeared, the necks of the sco- 
lices, detached by digestive action, having become rounded ofi* and 
more or less pointed (according to the degree of contraction shown 
by each specimen while under microscopic examination). 

Exp. 2. On the 6th of April, 1865, a similar administration, 
with a brain-hydatid furnished with about 100 cephalic processes, 
was performed on a stray dog. Two days subsequently, however, 
the animal was claimed by its rightful owner, and we had there- 
fore, in this instance, no opportunity of ascertaining the result of 
our experiment. 

Exp. 3. On the 25th of April, Mr. Simonds received (from Mr. 
Mackinder, of Peterborough) the head of a sheep affected with 
" gid." The brain was found to contain three T. coenuri. One of 
these, furnished with numerous heads, was given to a large half- 
bred lurcher dog. On the 16th of the following May, the animal 
was destroyed, thus permitting twenty-one days for the develop- 
ment of the slow-growing Tcenia coenurus. As too often happens 
in the case of old dogs, the digestive passages were found loaded 
with a great variety of tapeworms ; nevertheless it was here again 
quite easy for us to distinguish between the parasites which had 
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been introduced by our expenment and those whicli had gained 
access to the canine "bearer" without our aid. Thus there 'i^ere 
found in this " lurcher '* several examples of the large Tcenia 
marginata, six or eight specimens of Tcenia serrata^ and a few 
examples also of T. cucumerina. There were likewise some hali^ 
dozen nematodes (Strongyli) . In addition to all these, however, 
there were a multitude of small tapeworms (of the species T. 
coenuru8)y the longest of which did not exceed one inch and a half 
in length, sexually immature, and manifestly corresponding with 
the numerous scolices artificially introduced. Again, therefore, 
despite the inconveniences always liable to attend administrations 
of this kind on old dogs, we had abundant proof of the success of 
our experiment. 

Exp. 4. On the 25th of April, 1865, another of the two re- 
maining T. coenun just mentioned was given by Mr. Simonds to a 
smaller dog. This hydatid was also well furnished with cephalic 
processes (or larval tapeworm-heads). In this case the experi- 
mental animal was not killed until more than two months had 
elapsed from the time of the worm-administration. On the 29th 
of the following June we made the necessary examination. Again 
we were successful. The intestinal canal contained large numbers 
of the Tcenia coenui'us, there being no other kinds of Entozoa pre- 
sent. The experiment was therefore even more satisfactory than 
the previous one. The largest specimens measured about eighteen 
inches in length; but when I examined their proglottides, the 
contained eggs were still not quite perfectly developed. The 
primitive yelk-sacs and superfluous granular yelk masses were 
very conspicuous, but the true chorional envelope was only in the 
act of forming. The swallowing of the ova in this imperfect 
stage would lead to no result. Probably another week or ten 
days would have sufiiced to render all these Tcenice. sexually 
mature. 

Exp. 5. On the 8tli of July, 1865, a large T. comunis was given 
to a terrier, which was also subsequently fed with trichinous flesh. 
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This animal died on the 2nd of August of the following year, but 
unfortunately neither Mr. Simonds nor myself had any oppor- 
tunity of examining the contents of its viscera. A portion of its 
muscle-flesh was sent to me for microscopic examination, and this 
I found to contain encysted Trichince. 

In addition to the above, several other experiments were per- 
formed with the larvae of Tcenia solivm and T. echinococcus. In 
these instances we were unsuccessful. The same negative result 
followed the attempts to rear the larvas of Tcenia mediocanellata in 
the sheep. It is not impossible that the armed Cysticerci which 
I have described as occurring in mutton may turn out to be 
referable to a species of cestode infesting the higher camivora ; 
nevertheless, I entertain a well-grounded suspicion that the human 
"host'* is liable, not only to entertain the beef and pork tape- 
worms, but likewise a third form derived from mutton. I believe 
the smaller varieties of the so-called Tcenia solium answer to this 
hitherto unrecognized cestode. 
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ON THE NATURE OP PSEUDENTOZOA POUND IN DISEASED AND HEAL' 

CATTLE. 

In the year 1865 the public mind of this country was thoroug^hlj 
roused to a sense of the dangers consequent upon eating diseased 
meat. The panic arose chiefly from the severe outbreaks of 
Trichiniasis previously reported from Germany. During the ex- 
citement which prevailed at the time of the rinderpest, all sorts 
of erroneous notions took possession of the popular mind, and 
these errors were unfortunately stimulated by the imperfect hel- 
minthological communications of some who undertook to instruct 
the people. In the month of January, of the following year, I 
published a few observations, the purport of which was to show 
not only that certain microscopic organisms, found in animals 
dying from cattle-plague, had Uttle or nothing in common with 
true Entozoa, but that they were harmless " parasitic Protozoa,'* 
possessing more or less striking vegetable aflSnities. About a week 
previous other highly interesting researches on these so-called 
cattle-plague bodies were published by Professor Beale, but I did 
not meet with any person who had possessed at the time any 
adequate idea of the extent of the literature of the subject. In 
fact those who first saw these bodies thought they had stumbled 
upon organisms entirely new to science. I showed that similar or 
analogous organisms were to be met with in a great variety of 
animals, and likewise in the human body. They bad been described 
under a variety of titles, such as worm-nodules, worm-nests, egg-- 
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sacs, eggs of the common fluke, young ** measles," corpuscles pro- 
duced by muscular degeneration, psorospermiaB, stages of growth 
of gregarinaa, amoeboid bodies, and so forth. In so far as the 
higher animals were concerned, Dujardin was the first to describe 
these structures in the mole.* This animal, however, having 
been fed upon earth-worms (whose perivisceral cavities were pre- 
viously known to be constantly liable to harbour such parasites), 
there was no difficulty in accounting for the source of the psoros- 
perms. In 1853, Hessling discovered psorospermial sacs in the 
muscular substance of the heart, not only of the ox, but also of 
the sheep and roe.t By him they were regarded as evidences 
of muscular degeneration. About ten years previously Miescher 
is said to have found similar bodies in the muscles of the mouse. J 
In 1857, Rainey described precisely similar structures taken from 
the flesh of swine ; and, in his able memoir, he went so far as to 
maintain that these bodies were neither more nor less than the 
early stages of development of the common pork-measle. § This 
view is still, I believe, maintained by Mr. Rainey ; but, in support 
of his theory, I am not aware that he can reckon upon the aid of 
any helminthological writer of distinction. I may add, however, 
that for accuracy of description and detail, no communication 
either past or present is likely to surpass the one contributed by 
this able microscopist. In the year 1858, Gubler wrote a most 
important paper bearing on this subject, in which he related a case 
where twenty cysts existed in the human liver. || These sacs 
were of great size, mostly as large as a hen*s eggy one of them 
being some six inches in diameter. Naturally^enough, the largest 
was, during life, diagnosed to be that of an ordinary hydatid. 
Their nature, however, proved to be very difierent ; for, on evacu- 
ating their contents (post mortem), they were found to harbour 

* Hist. Nat. des Helm., 1845, p. 64^3. 

t Sieb. and K61L Zeitsch., 1853, bd. v., 8. 196. 

X Qaoted by Lenckart and Siebold. 

§ Phil. Trans., 1857, vol. 147. 

II M6m. Soc. Biol., 1859, p. 657, and Gaz. M6d., 1858, torn, v., p. 61. 
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enormous quantities of minute corpuscles strictly analogous to 
those obtained from the ordinary psorospermial sacs. Gubler 
believed he had stumbled upon masses of eggs of Distoma hepatic 
cum ; but, to show how fallacious this notion was, it may bo men- 
tioned, that whilst the eggs of the common fluke measure as 
much as -rh of an inch in diameter, the corpuscles in question 
were only some ttc-o of an inch long. Shortly after Gubler, 
similar bodies from the human liver w^ere described by Virchow;* 
and in 1862, the subject was followed up by Dr. Dressier, of 
Prague, t Drossier, also in the human Hver, found a number of 
pea-shaped bodies, the milky contents (hreisubstanz) of which dis- 
played a multitude of the characteristic corpuscular elements just 
referred to. These particles, already considered as equivalent to, 
if not identical with, the so-called pseudo-navicellse of gregarinaa 
were now encountered by a variety of independent observers. 
From time to time Leuckart noticed these bodies in various 
anitnals, but with a caution natural to him he remarks : — " Con- 
cerning the nature of these formations I will not decide. To be 
candid, however, it appears to me to be in no way made out, 
whether the psorospermiaB are to be considered as the result of a 
special animal development, whether they, like pseudo-navicellae, 
are the nuclei of gregariniform productions, or whether they are 
the final products of pathological metamorphosis.'*! Leuckart 
found these organisms in the intestines of a trichiniscd dog, also 
in a sheep and a pig severally fed with Tricliina3, in the muscles of 
another pig fed with psorosperms, and likewise, I believe, in the 
liver of various rabbits. He remai'ks that in swine these parasites, 
as compared with measles, are much more abundant. They were 
present in five of eighteen pigs, and also in two out of four sheep, 
whose flesh was specially examined by him in this relation. Valu- 
able, however, as are tlic foregoing records, perhaps, in a pathologi- 
cal point of view, none equal in interest the observations of 

* Arch, fur Patli. Anat., b<l. xviii., s. ^do. f Quoted by Leuckart. 

X Die !Menscli. Paras., 18(5^^, bd. i., s. 1 11. 
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Lindemann at Nischney-Novgorod.* This medical officer dis- 
covered psorospermial sacs attached to the hail' of a girl who was 
being treated in hospital for chlorosis. I may remark, in passing, 
that the sacs in question bear a remarkable resemblance to the 
bodies which we now find in such abundance, not only in diseased 
but also in healthy cattle; and it would appear, fi'om Lindemann'e 
observations, that the affection is not very uncommon amongst the 
people of the locality just named. Curiously enough, in connexion 
with and attached to the same parasitically affected hairs, Linde- 
mann noticed several moveable gregarinae ; and from this circum- 
stance, in association with other considerations, he was led to 
beUeve in the existence of a genetic relation subsisting between 
the two kinds of bodies. He further exprosaes his conviction that the 
people contract the disease, if such it may be called, by washing 
themselves with water in which gregarinae abound. Lindemann 
moreover refers to Lebert as having noticed similar parasites in a 
case of favus, and concludes that these organisms are of a vegetable 
nature. His opinion, though not shared by the majority of 
parasitologists, is nevertheless supported by the views of Ilobin,t 
Leydig, J and one or two others. Of still higher interest, also, 
are the observations of Lindemann respecting the occurrence of 
psorospermia) in the capsule of the kidney of an hospital patient, 
who died with Bright's disease. The sacs in this case were 
remarkably small ; nevertheless, iheir corpuscular contents im- 
equivocally indicated their true nature. The pseudo-navicellffl 
measured only the Tr,W of an inch in diameter. Here, I might 
pause ; yet, besides the above, many other able memoirs have 
appeared on the gregarinida, with which these bodies appear to be 
so intimately associated. Amongst the contributions, I would 
specially refer to those of Dufour ; § J. Miiller ; |[ Creplin ; % 

* Quoted by Leackart. f Lea VfgSt Paras., eecond ed., p. 201. 

J MUlIer's Arch., 1861, p. 3'21, and Micros- Journ., 1853, p. 206, and Arch, tur Anat. 
n. Pbys., 1863, a. Iftl. 

§ Ann. dcB Sci. Nnt.. 1837. !| Arch., 1841, a. 477. 

T MulL Arch., 1842, H. 61. 
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KoUikcr ; * Keferstein ; t Stein ; J Drummond ; § Lieberkiilin ; || 
and E. Ray Lankester.^ To these I may add reference to my own 
previous observations.** I doubt if the interesting vegetable 

■ 

organisms described by Professor W. T. Gairdnertt can be referred 
to the group of parasites under consideration. At all events, from 
the foregoing remarks I think it will be seen that these spurious 
Entozoa, by whatever name called, were first discovered by Dufour 
in insects, by Miiller in fishes, by Miescher in the mouse, by 
Dujardin in the mole, by Hessling in the larger quadrupeds, and 
by Gubler in man. 

In this connexion, the results of my own oft-repeated examina- 
tions may be very briefly stated. In the flesh of cattle, I found 
psorospermial sacs varying from tw to -nr of an inch in length, and 
in that of sheep fi-om ~Jt to -jnr of an inch. The bodies are enclosed 
in a well-defined transparent envelope, and even under low magni- 
fying powers, their contents exhibit more or less distinct indications 
of segmentation. In some specimens the segments display them- 
selves as a complete coU-formation, the contents of each individual 
cell being uniformly granular. Even under the quarter-inch 
objective, the contained granules are clearly visible, and on ruptur- 
ing the sac, their peculiar characteristics are at once manifest. 
Each granule or corpuscle represents a pseudo-navicel, all of them 
displaying a tolerably uniform size, which I calculated to average 
about the tt^tjit of an inch in diameter. Some of the corpuscles 
were round, others oval, several bluntly pointed at one end, many 
curved and fusiform, not a few being almost reniform. Under the 
quarter objective, highly refracting points or nucleoli were &irlj 
visible in their anterior, but on employing the one-twelfth, I made 
out nothing more respecting the contents of the corpuscles. 

* Zcitsch.. l&i.8-40. f Gott. Anzcig., 18C2, s. 1608. 

X Miill. Arch., 18iS, and Ann. Nat. Hi«t., 1850. 
§ Edin. Physiol. Soc. Rep., Juno 10th, 1852. 

II Miill. Arch., 1854, s. 349, and Reich, and Dn Bois-Roym. Joum., Sept. 1865, and 
Micros. Journ., Jan. 1866. % Ilnd., 1866, p. 23. 

*» Proc. Linn. Soc., liaj 1862, p. 245, and Intel!. Obaery., 1862, p. 199. 
tt Edin. Phys. Soc. Rep., for March 10th, 1853. 
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Turning to tlie more obviously practical aspect of the subject, 
I have again to remark, that these botlioa have nothing whatever 
to do with the cattle plague. No one, it ia true, who has had an 
opportunity of examining the flesh of any number of animals 
dying of rinderpest lias, so far as I ara aware, failed to discover 
them ; yet in one or two isolated instances they appear to have 
escaped notice, and may possibly not have been present. When it 
is considered how long it takes us to examine a few grains weight 
of muscle carefully, it is obvious that the body of a large beast 
might contain many hundreds, or even thousands, of these spurious 
Entozoa, without our being able to detect their presence, except 
by a very prolonged and unnecessary investigation. In the few 
rinderpest beasts, portions of whose flesh I have submitted to the 
microscope, I should say that there vreve not more than one hun- 
dred of these bodies in an ounce of meat; but in the heart of a 
healthy sheep (which I afterwards ate) I calculated there wore 
about a thousand parasites to the ounce, and in the heart of a 
healthy buUock (which hkewiso served me for a meal) their num- 
bers were probably rather in excess of those in the sheep. 
Altogether, at two meals, I could not have swallowed less than 
18,000 of these psorospermia! ; yet had they been Trichinae, I 
should have hesitated to have dined off this food, however 
thoroughly well cooked the meat might have been. The fact is, 
that consumers of beef, mutton, and pork eat these bodies every 
day, but they take no harm because the parasites in question are 
not Entozoa in any proper sense of the term. I have kno\vn fine 
healthy beef to be returned by an alarmed customer to the butcher, 
when it was as good as any other meat in the market. I have 
examined various other meats such as veal, pork, and mutton, but 
in none have I found so great an abundance of these falsely so- 
called Entozoa as in beef which was perfectly healthy and sound. 
I should say, without exaggeration, that in one case a single ounce 
of the flesh contained upwards of 2000 parasites. 
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ON THE COMPARATIVE PREVALENCE OP DIFFERENT FORMS OP ENTOZOA 
INFESTING THE DOG, IN RELATION TO PUBLIC HEALTH. 

Notwithstanding the rapid advances of Epidemiological Science 
in general, and of helmintliologj in particular, few persons are 
aware how intimately connected are the relations subsisting 
between man and the domestic animals in reference to entozootic 
diseases. Whilst our very existence is dependent upon a supply 
of certain animals, as sources of food and aids to civilization, it 
can nevertheless be shown that, under certain circumstances, any 
one of the most valued of our domestic quadrupeds may become 
an occasion of discomfort, disease, or even death. The truth of 
this general statement is sufficiently obvious in cases of ordinary 
accident, and also in those diseases (hydrophobia, for example) 
whoso nature is either doubtfid, or which, at the least, cannot be 
said to have a parasitic origin ; but it comes out much more 
forcibly when we confine our attention exclusively to evils arising 
from Entozoa harboured by our domesticated animals in their 
capacity as "intermediary bearers."' In those pages I have 
selected the dog as pointedly illustrating the correctness of the 
proposition just advanced ; but, at the same time, I may add that, 
excepting, perhaps, the equine quadrupeds, I know of no impor- 
tant domestic animal which is not liable, by the agency of its 
parasites, to inflict on the human body one or other of the injuries 
just referred to — namely, discomfort, disease, or death. 

] may also remark, in passing, that all our researches. 
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and more especially those of the experimental kind, tend to 
show how the evils just mentioned may be averted; and many of 
our investigations, having, in the first instance, a purely scientific 
object, have materially strengthened the results obtained by other 
researches having merely a practical aim. It may be said that 
the two methods should go hand in hand, or, at least, pari passu^ 
in order to ensure brilliant results. Already helminthologists 
have obtained a considerable success ; but it is just one of those 
successes in which the principal promoters are left without reward. 
Self-imposed tasks of this kind are more or less the prerogative 
of all the votaries of science, who, at least, have the satisfaction of 
knowing that they contribute to the public good. 

To simplify and limit the subject-matter, I have given 
below a complete and revised list of all the Entozoa (species, 
varieties, and larvae) at present known to infest the dog. In 
many respects, it is interesting to contrast this, as a whole, with 
the rather more extended list of human Entozoa recorded in 
this work (Part II. : Special Helminthology ; p. 146) ; but, as will 
hereafter be seen, the mutual relations subsisting between certain 
members of the two series can only be established by a somewhat 
detailed notice respecting the individual forms. These are as 
follows : — 

1. Holostoma alatvm^ Nitzsch. 

2. Spvroptera sanguinolenta^ Rudolphi. 

3. Bochmius trigonocephaluSj Dujardin. 

4. Trichosoma plica, Rudolphi. 

5. Trichocephalus depressiusculus, Rudolphi. 

6. Trichina spiralis, Owen. 

7. Ascaris marginata, Rudolphi. 

8. Eustrongylus gigas, Diesing. 

9. Bothriocephalv^ latus, Bremser. 

10. B. cordatus, Leuckart. 

11. B.fuscus, Krabbe. 

var. reticulatus, Krabbe. 
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B. fascuSy var. ditbiuSy Krabbo. 

12. Tcenia marginata^ Batsch. 

13. T. ca^nuruSy Kucbenmeister. 

14. T. citcumprinay Blocb. 

15. T. sen-ata^ Goeze. 

16. T. Utterata^ Batscb. 

17. T. echinococcitSy Siebold. 

18. Pentastoma tcenioidesy Rudolplii. 

19. Cystlcercus {telce) celluloscej Rud. \ 

20. Filaria trispmidosai Diosing. [ larval forms. 

21. i^. sanguinis J Cobbold. ) 

Tbe above list, large as it is, migbt be very mucb extended if 
one ebose to regard as true species a number of particular forms 
and varieties described by autbors under other names, and seve- 
rally considered by tbem to be well marked ; but I could show, 
if it were necessary, that most, if not all, of the forms referred to 
are in point of fact identical with those here provisionally ad- 
mitted as distinct. Probably the list is somewhat too extended as 
it is ; yet I purposely refrain from entering at any length upon 
the exclusively zoological aspects of the question. In other 
words, I wish it to be understood that, as regards several of the 
forms here enumerated, I do not pledge myself to affirm that they 
are specifically distinct; nevertheless, taking them up serially in 
the order given, I have a few remarks to offer respecting each ; 
and fortunately the end proposed will enable me to restrict my 
observations within the narrowest possible limits. 

1. Holostoma alatiim. — Speaking generally, flukes are sparingly 
found in the carnivorous mammalia ; therefore that the Trematoda 
should be represented by a single species in the dog need not excite 
surprise. Though rare in the dog, this fluke is not uncommon in 
its congeners, the fox and wolf. Under a variety of names, its 
structure and relations have been carefully studied ; but there is 
no ground for supposing that its existence is, either directly or 
indirectly, injurious to man. 
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2. Spirojptera sanguinolenta. — I am not aware that any one has 
distinctly indicated the presence of this parasite in dogs dying or 
destroyed in this country ; but it appears to be tolerably frequent 
in France and Germany. I believe it to be identical with the 
round worm, which is known to be common in China, and not 
unfrequently to cause the sudden death of its canine host. Some 
years ago, a manuscript was placed in my hands, giving a detailed 
account of the ravages inflicted by these parasites ; the paper, 
however, has been irretrievably lost. Professor Bennett, of Edin- 
burgh, has in his possession a Chinese dog's heart which had 
burst, during life, from the pressure occasioned by a large number 
of these parasites lodged in the ventricles. One of the specimens 
presented to me by Dr. Bennett measures exactly ten inches in 
length. Dr. J. Lamprey has also found " Entozoa in the cavities 
of the hearts of dogs in China." In the year 1813 a round 
worm, probably referable to this species, was found in the heart of 
a dog at Paris ; and there is some probabihty that the microscopic 
hsBmatozoa, first discovered by Grube and Delafond in the blood 
of dogs, are genetically related to this species. Other remarks 
upon this point will be found fiirther on. 

3. Vochmius trigonocephalus. — This small parasite is probably 
not uncommon in this coimtry ; but it is either frequently over- 
looked, or disregarded on account of its apparent unimportance. 
It is not likely that the migrating progeny are the source of the 
verminiferous condition of the blood just alluded to. Its pre- 
valence is certainly very variable in difierent countries or districts ; 
but the only accurate observations bearing upon this point are 
those given by Dr. Krabbe in his recent Danish work.* Out of 
500 dogs which he had examined (after death) at the Royal 

* ** Helminthologiske Undersogelser i Donmark og paa Island, med sserligt Hensyn 
til Blsereormlidelseme paa Island." Af Dr. med. H. Krabbe. Kjasbenhavn, 1865. [The 
above facts are taken from the Danish work, for a copy of which I am indebted to the 
distinguished author. Soon after I had, with no small labour, translated part of this 
treatise, a French edition of this book appeared. Dr. Krabbe has likewise, through 
M. Blanchard, communicated a resume of his able researches to the French 

Academy.] 
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Veterinary and Agricultural College at Copenhagen, only nine 
contained this parasite, whilst in 100 dogs dissected in Iceland it 
was entirely wanting. His experience, as regards its prevalence 
in other members of the canine race, coincides with that of ob- 
servers generally; for he found this entozoon in three Danish 
foxes, and also in a blue or Arctic fox {Ganis lag opts) which died 
in Dr. KjaBrbolling's menagerie. It is worthy of remark that the 
last-named animal had originally come fi'om Iceland. The im- 
portance of noticing these particulars, and of indicating all the 
rarer forms of canine Entozoa, will appear in the sequel. 

4. Trichosoma plica. — This parasite, like the previous species, 
is much more common in the fox than in the dog ; but the possi- 
biUty of its occurrence in the latter should be borne in mind. So 
far as I am aware, the only direct proof we have of its liability to 
infest the dog rests upon the statements of Dr.* Bellingham. The 
circumstance of its not inhabiting the alimentary canal will readily 
account for its not liaAang been often seen, although it should 
afterwards turn out to be comparatively frequent in occurrence. 
The organization of the species has been sufficiently well investi- 
gated by Rayer ; but its precise genetic relations remain to be 
cleared up. It is by no means improbable that the progeny of the 
precedmg species, as well as of this entozoon, and of the form 
next to be noticed, passes through phases of development closely 
resembhng those of Trichina, Thus it may happen that an inex- 
perienced observer finding these larva^ in the dct of migrating, 
in the flesh of any " host," miglit be induced to conclude that he 
Ijad discovered examples of the flesh-worm disease, when in truth 
he had only encountered the ofispring of parasites totally distinct. 
Mistakes of this kind have occuri'cd over and over again in refe- 
rence to a minute and little-known parasite (OhilanuSy Leuckt.) 
which infests the cat; and doubtless nearly all the sexually im- 
mature forms of parasites described as new species by their 
respective discoverers are the offspring only of some of their more 
or less familiarly known adult re])rersentatives. 
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5. Trichocephalus depressiusculus. — TMs parasite is likewise 
common to the dog and fox; and though, on the whole, more 
prevalent in the former, cannot be said to be firequent in either. 
I have only seen one or two examples. Oat of 1-14 dogs dissected 
at Vienna, it was only noticed four times ; and in sixty-two foxes 
examined at the same place, not one was encountered. On the 
other hand, Dujardin found this species present in two out of 
seven foxes dissected by him at Bennes. It does not appear to 
have come under Dr. Krabbe's observation in any of the 600 dogs 
which he examined in Denmark and Iceland. I regret that I 
retain no accurate data respecting the prevalence of this and 
several other of the less frequent parasitic forms which I have 
encountered from time to time in dogs. Until lately, the value of 
such peculiar statistical records, in reference to our domestic 
animals, did not fiiUy strike me ; but from 1855 to 1864 inclusive 
I noted down all the parasites encountered in less common 
** hosts." Part of the fragmentary results thus obtained are 
recorded in the "Proceedings of the Zoological Society" for 
1861. 

6. Trichina spiralis. — This interesting parasite is probably not 
indigenous, so to speak, in the dog ; but the ease with which it 
may be transmitted, and the frequency of its introduction by ex- 
periment, oblige us now to class the "flesh-worm*' with other canine 
Entozoa. Until lately, it was supposed that Trichina might be 
made to infest any warm-blooded animal; but the experiments 
conducted by Mr. Simonds and myself at the Royal Veterinary 
College in London, together with those on a more extended scale, 
by Drs. Ps^enstecher and Fuchs, at the Zoological Institute at 
Heidelberg, incontestably prove tliat the so-called flesh-worm, as 
such, cannot be reared in birds. Having given in the foregoing pages 
a detailed account of these experiments, T will only again remark 
that I have repeatedly reared TrichincB in the dog from the flesh 
of man and animals. Except in a very indirect manner, the dog 
itself is scarcely likely to communicate the flesh-worm disease to 
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man ; nevertheless, if the flesh of a trichinised dog were eaten by 
us, tlie malady would be readily propagated. There would, more- 
over, be considerable danger in allowing tncliiniaed dogs to roam 
at large ; for the consumption of their flesh (after death) by other 
animals — such as rats, for example — would convey the disorder to 
new " hosts," which again might convey it to the pig, and ulti- 
mately to man. It has, indeed, been fuUy proved that, iu some 
instances, swine have been infected by eating dead rats and the 
decomposing remains of other trichinised animals ; and it is quite 
certain that rats, not previously made the subject of experiment, 
have been found to contain TrlchtncB iu their muscles. Dr. Krabbe 
informed me, by letter, that he has discovered trichinised rats in 
Copenhagen. The same thing has been noticed in Germany, 
Dogs and cats alike may become infected from this source. 
Bearing in mind, therefore, the variety of sources whence the dog 
may obtain Trichina, no one need in future be surprised at finding 
this animal affected with the disease ; and, since the malady is so 
readily transmissible, care should be taken to destroy, thoi'oughly, 
all trichinised animal flesh, wherever and whenever encountered. 
In illustration of the facts above given, I may mention that I have 
caused Trlchituje to be transferred from the flesh of man to a 
hedgehog, then from the muscles of this hedgehog to a dog, and 
ultimately from the dog to a pig. It was in this last-named animal 
that I obtained about 16,000,000 Trichin'C — enough to have tri- 
chinised half the inhabitants of London, could each individual 
have been induced to partake of a minute portion of .the uncooked 
flesh. As it was, Mr. Simonds and myself had some difficulty 
in persuading bystanders that the perfectly heal thy- looking 
flesh had anything the matter with it ; and one person actuaUy 
carried oS" the heart of the animal as a perquisite. Fortunately 
Trichinx do not stay in the substance of the heart, although they 
pass through it ; and thus tie person who ate part of that heart 
can by no possibility have sustained injury. Lastly, considering 
the abundant and satisfactory experiences now obtained by expe- 
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rimental lielmintliologists, I hold that there is no need for further 
experiments in this particular relation ; from a hygienic point of 
view they are even undesirable. 

7. Ascaris marginata. — Of all the parasites infesting the dog in 
England this species is the commonest. I have met with it in 
about thirty out of forty dogs dissected by myself and friends. It 
does not appear to be quite so common abroad : nevertheless, out 
of 144 dogs dissected at the Vienna Museum, it was present in no 
less than 104 instances. At Copenhagen, Dr. Krabbe found it 
present 122 times out of 500, or in twenty-four per cent, of the 
dogs he examined; but in Iceland, where other forms of canine 
Entozoa are extremely abundant, only two dogs out of 100 were 
found to entertain this species. Fortunately the common round 
worm of the dog is a very harmless parasite, so far as the health of 
the people is concerned, and it is apparently only in exceptional 
instances that it proves injurious to the dog itself. 

8. Eustrongylas gigas. — This species is probably the rarest of 
canine Entozoa. The only specimen which I have seen as coining 
from the dog is the very perfect one preserved in the Museum of 
the Royal Veterinary College, London. Probably not one in 
5000 dogs harbours this entozoon ; but since it is liable to occur 
in man, and has several times been noticed in the congeners of 
the dog, the possibility of its becoming more frequent should be 
considered. The Museum of the Royal College of Surgeons, 
London, contains some fine examples and several dissections of 
this parasite. I have briefly described them in the " Catalogue of 
Entozoa *' which the Council of the College entrusted me to draw 
up. As Professor Leuckart has recently referred to one of the 
valuable specimens (No. 19)* I may observe that the oesophagus 
is twisted in the particular dissection there displayed. That the 
" spiral '* form is unnatural or accidental, so to speak, is obvious ; 
but my description certainly implied otherwise, and must therefore 
be corrected. 

• ** Die Menschlichen Parositen," band ii., 8. 390l 
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9. Bothviocephalus latus. — Although there is some difficulty in 
determining the number of species of Bothviocephalus liable to 
infest the dog, it is generally agreed that this form is both human 
and canine, so to speak. In either case it is believed that the 
" host" acquires possession of the parasite by the consumption of 
fish. Dr. Knoch, of Petersburgh, behoved he had succeeded in 
rearing this species in dogs by direct experiment with its embryos ; 
but the necessity of an "intermediary bearer" has been clearly 
established by Leuckart. The presence of Bothnocephali in the 
dog in this coimtry is very rare. One such cestode may be seen 
in the Museum of the Royal Veterinary College; and no doubt 
can be entertained that it belongs to this species. 

10. Bothriocephalus cordatus. — This form is quite distinct from 
the above, and seems to be very abundant in the dogs of North 
Greenland, where it also occasionally infests the human body. In 
the dog it occiu's in considerable numbers, and can scarcely fail to 
occasion the animal more or less distress ; but we have no evidence 
to show that it gives rise to any inconvenience in the human 
subject, where, so far as is at present known, it either exist singly 
or in very small numbers. Its comparative abundance in the dog 
doubtless depends upon the more reiidy access which that animal 
has to the uncooked food containing the larvae, which latter are 
supposed to abound in marine fish. 

11. Bothriocephalus fuscus. — Dr. Krabbe, of Copenhagen, de- 
scribed a variety of pit-headed tapeworms obtained from dogs in 
Iceland, all of which appear to be distinct fi^om the above species. 
He recognizes three separate kinds {B. fuscus^ B. reticulatus^ B. 
dubiiis)y severally presenting marked features of their own ; but 
he is not prepared to affirm that these characters have any specific 
value. I do not now discuss this point, but I may remark, in 
passing, that the preparations of B. cordatus sent me by Professor 
Leuckart, and the specimens B. fuscus presented to me by Dr. 
Krabbe, afford convincing proof of the distinctness of these two 
forms. Taking the Bothriocephali as a whole they only occur in 
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the ratio of five per cent, in Iceland, whilst Dr. Krabbes investi- 
gations also show that in Denmark they are very much less 
frequent. In the 500 dogs examined at Copenhagen he only 
found one infested. It is by no means improbable that one or 
other of the forms will be discovered in this country. 

12. Tcenia marginata. — The tapeworms, properly so-called, are 
far more numerously represented than the Bothriocephali ; and 
this is one of the commonest forms. The frequency with which 
I have encountered it leads me to conjecture its presence in at 
least twenty-five or thirty per cent, of our English dogs. In 
Denmark it is rather less abundant, being found, according to 
Krabbe, in fourteen per cent., whereas in Iceland it is remarkably 
prevalent, occurring in no less than seventy-five out of the hundred 
dogs which he examined. This parasite is seldom found alone, 
and, being the largest species liable to infest the dog, proves a 
formidable guest to its canine host. Up to the present time it has 
not been described as occurring in man ; nevertheless I have seen 
portions of a tapeworm, apparently referable to this species, which 
I was assured had come from the human subject. From the first, 
I expressed the strongest doubts as to its source. The dog acquires 
this parasite by swallowing the large cestodo larvae which are 
frequently attached to the viscera of the sheep. Dr. MoUer, as is 
well-known, tried to rear this parasite in himself, by swallowing 
the fresh uncooked larvas {Cysticercus tenuicollis), but he did not 
succeed; and consequently we are not at present warranted in 
concluding that this species can under any circumstances develope 
itself in man. Mr. Simonds and myself succeeded in rearing 
several examples of this Entozoon in the dog by direct experiment. 
One or two instances are on record of the occurrence of the larvae 
of this species in man ; and I have elsewhere pointed to affirmative 
evidence in yet another case. In none of these examples is there 
any reason to suppose that the larvae in question did any harm ; 
yet it would be very unadvisable to allow of steps being taken 
which could promote its more frequent development within the 
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human host. Sewage-distribution where dogs abound would aid 
in securing this undesirable end. 

13. Tcenia cocmirus. — This species is likewise obtained from the 
sheep, though by no means exclusively so, as some imperfectly 
informed persons seem to suppose. Its prevalence in the dog, 
however, is comparatively rare. I have succeeded in rearing it 
without any diflBculty, but I do not remember to have encountered 
the entozoon in any dog which had not previously been made the 
subject of a Ccenurus-worm-feeding. I need hardly say that its 
larval fonn {Cwnurus cerehralis) gives rise to the "gid " in flocks; 
but it also proves detrimental to several other animals. Indirectly, 
therefore, it affects man himself; yet, in this country, the **gid- 
disease *' is seldom sufficiently prevalent to cause serious loss to 
the sheep-breeder. In other countries, Hungary for example, 
losses on this score are said to be very considerable. In Denmark 
Dr. Krabbe encountered this entozoon in only one per cent, of the 
dogs he dissected, but in Iceland he found it in no less than eighteen 
per cent. Clearly the ** gid '* must abound in that country. It is 
not generally known, even by those who have some acquaintance 
with helminthological matters, that the larvas of this tapeworm 
sometimes infest the rabbit, giving rise to a formidable disease 
having its seat in the muscles and soft parts of that animal. At 
pages 121 — 123 of this work, I have already explained that Mr. 
C. B. Rose, F.G.S., was the first to direct attention to this im- 
portant fact ; but his explicit statements on this head have been 
either carelessly overlooked, or purposely disregarded. I regret 
again to observe that there are persons who, whilst fairly record- 
ing the information they obtain from foreign writers, appear to be 
studiou^sly careful to avoid giving credit to the labours of their 
own countrymen. In the curious discovery before us we have 
another unexpected source indicated whence the dog may obtain 
tlie adult parasite, and thus, in its turn, afflict another group of 
creatures with the so-called bladder-worm disease. 

1 k Tivnia ciicinncnna. — AVithout doubt this is the commonest 
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of all the forms of canine Entozoa. I have little hesitation in 
saying that it is present in two out of every three dogs living in 
this country, excluding, of course, puppies up to three months old. 
Krabbe found it present in forty-eight per cent, in Copenhagen, 
and in fifty-seven per cent, in Iceland. It appears to be very 
prevalent throughout Europe, and probably is more or less so in all 
other countries. So far as I know, the cucumerine tapeworm is 
a tolerably harmless parasite ; but, notwithstanding the efforts of 
investigators, nothing certain is imderstood respecting its true 
larval som*ce. In the adult state it sometimes occurs in prodigious 
numbers, and often associated with other parasites. In one 
valuable animal, a pointer, which died suddenly, I found between 
600 and 600 of these parasites, associated with numerous examples 
of three other kinds of Entozoa. In this particular instance, 
it appeared clear to me that Entozoa, alone, were the cause of the 
dog's death. If the canine tapeworm species, which are dangerous 
to human life, became as abundant in this country as the harmless 
Tcenia cucumeriiia has been shown to be, then our mortality would 
be increased by many thousands annually. This will, perhaps, be 
made more apparent in the sequel. 

16. Tcenia serrata. — Though by no means so abundant as the 
preceding, this parasite is nevertheless sufficiently common, whilst 
it is also more injurious to the bearer. Taking one variety of dog 
with another, I should say that it occurs in at least five per cent, 
of our EngUsh dogs ; but in harriers and greyhounds I have little 
doubt that its presence is all but invariable. At Copenhagen 
Dr. Krabbe only encountered this parasite once ; and in Iceland it 
seemed altogether wanting. The practice of giving the viscera of 
hares and rabbits to sporting dogs (which I have myself occasionally 
witnessed in the field) will always ensure the prevalence of this 
entozoon in our dogs. On five or six separate occasions I have 
reared this tapeworm in dogs by administration of the larvce (Cystic 
cercus pisiformis) taken from recently killed rabbits. It is one of the 
most easily reared of all the canine parasites ; and, if due attention 

8 
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be paid to the form and size of the head and its conspicuous crown 
of hooks, cannot well be confounded with its aUies. The older 
helminthologists are not trustworthy respecting the prevalence 
or otherwise of this species on the continent, since they regarded 
several distinct forms as identical. Even Dujardin was sceptical 
respecting the distinctive characters, severally, of Tcenia serrate, 
T. marginata, and T. crassiceps (of the fox). 

16. Tcenia litterata. — This well-marked form is described by 
Dr. Krabbe under the name of T. canis lagopodis ; but, notwith- 
standing the priority of Rudolphi, I prefer the subsequent and 
more distinctive nomenclature of Batsch, especially also because 
the parasite is not by any means peculiar to the Arctic fox {Canis 
lagapus). Here we know nothing of this parasite; and it may 
be that it does not exist in England. On the other hand, its 
general resemblance to Tcenia cuciimerma may have caused it to 
be overlooked. It seems from Krabbe*s extended researches to 
be altogether wanting in Denmark ; but in Iceland he found it in 
twenty-one of the two hundred dogs which he there dissected. In 
the absence of any definite knowledge respecting its larval source, 
it may be assumed, as regards man, to rank amongst the so-called 
harmless species. The joints (judging from the specimens kindly 
sent me by Dr. Krabbe) have somewhat the appearance of those of 
Bothrioccphali, owing to the central and ventral disposition of the 
reproductive organs. The orifices themselves, however, are not 
actually visible, though probably present in thoroughly mature 
segments. 

17. Tcenia echinococcus, — I come now to speak of a parasite of 
the highest interest in relation to public health. Though fortu- 
nately extremely rare in the adult condition, it is nevertheless 
sufficiently abundant to produce occasional fatal results by means 
of its larvcV. What is tlio actual amount of human mortality thus 
annually caused in this country it is not easy to say; nevertheless 
I know it to l3e somolliing considerable; and there is reason to 
fear, in the absence of due precautious^ that it may become much 
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greater. The larvaB or hydaiids are famibar to every hospital 
surgeon. The adult parasite has frequently been reared by foreign 
experimenters; but although several hydatid-feedings have been 
administered to dogs in England, only one such feeding has, so 
far as I know, been attended with positive results. In the par- 
ticular instance to which I refer, the facts were originally commu- 
nicated to the Royal Society by Professor Nettleship. It is quite 
likely, however, that I had myself previously succeeded in rearing 
this parasite. I say " likely," because the subject of the experi- 
ment (a small black dog) having been hberated by an ill-designing 
person, I lost the necessary opportunity of destroying and exami- 
ning my experimental animal. It is true that I had previously, 
in one or two other dogs, obtained only negative results ; but in 
those instances none of the conditions likely to ensure success were 
so favourable as in the case of the liberated animal. At all 
events, Mr. Nettleship, following up these experiments, after a 
precisely similar method, obtained a complete success. The free- 
dom of only ONE animal harbouring Tcenia echinococcus must be 
fraught with serious danger to the community ; and yet it is to be 
feared that at the present time several dogs, thus infested, roam 
at large in this country. Certainly, I have no desire to add to 
their number. In Copenhagen, Dr. Krabbe encountered this 
parasite in two only out of 500 dogs ; and yet the parasite is pro- 
bably more abimdant in Denmark than in England. In Iceland, 
on the other hand, where the mortality from the hydatid, or 
echinococcus-disease embraces one-sixth of all who die in that 
country. Dr. Krabbe found twenty-eight dogs out of a hundred 
harbouring this entozoon. Up to the present time no person has 
seen this parasite in any Enghsh dog which has not been previously 
made the subject of experiment.* 

• Dr. Krabbe, in his recent work (" Helminthologiske Undersogelser" p. 68, or 
" Becherches Helminthologique," p. 60,) has commented on the sense of a sensational 
passage, which I have correctly translated from Leuckart in a former part of this work 
(p. 283). He thinks I have spoken somewhat imfairly of the doings of the " quacks " 
in Iceland. Most of them, he says, are homoeopaths ; and even " those who are not. 
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In order to obtain an approximatively correct notion as to the 
amount of echinococcus-disease prevalent amongst us, I devoted 
some three or four weeks in the winter of 1864 to an examination 
of the collections of Entozoa contained in nine of the principal 
Pathological Museums of the metropolis. The results of this 
search, independently of data derived from other sources of evi- 
dence, have convinced me that hydatids are far more prevcdent than 
is generally imagined. In these collections I found no less than 
195 instances of hydatid- disease out of a total of 368 cases of 
helminthiasis of all kinds. It is my deliberate belief that not 
less than 400 deaths annually occur in England from this source. 
Doubtless, if one could acquire correct statistical evidence re- 
specting the amount of fatality from all the entozootic diseases 
combined, the rate of mortality from parasites would be consider- 
ably larger than this figure, by itself, implies ; yet it fortunately 
happens that comparatively few of the other kinds of Entozoa at 
present prevalent in England lead to fatal results. Such cases are 
exceptional. It is equally certain, on the other hand, that much 
misery and discomfort is produced by the less hurtful species. A 
very great deal of good might accrue from the acquisition of more 
extended evidence respecting the prevalence or otherwise of all 
the known forms of Entozoa infesting man and the domestic 
animals in this country. A report of this kind, drawn up some- 
what after the fashion of the present communication, would, I 
conceive, prove highly useful. Such a report should not be a 
mere record of helminthic epidemics collected from foreign sources, 
however valuable that may be, in itself; but wo ought to have a 
sound and scientific contribution based upon a previous practical 
knowledge of the Entozoa, our information being extended by 
personal observations made under every variety of circumstance. 
It is one thing to give a literary resume of the progress 

treat their patients mucli in the same way as ordinary medical men." It simply comes 
to this, that, instead of do</8 excrement forming with the aforesaid "quacks" a oon- 
spicuons or common remedy (as I had supposed from Leuckart's dcscriptiozi), ttiU 
nasty drug is now rarely administered, and by the grossly ignorant only. 
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of this department of science abroad, and another to record the 
actual position in which we stand in respect of entozootics at 
home. Except by exclusive and prolonged devotion to this sub- 
ject no great ultimate good can be accomplished. A properly 
qualified person, always on the alert, could embrace many oppor- 
tunities of special research which must of necessity be lost to 
the mere closet report-maker. In illustration of a lost opportunity, 
I may give an instance. In the " Times " of Saturday, July 14th, 
1866, we read that " Among the claims presented to the Glamor- 
ganshire Court of Quarter Sessions, was a claim for poison used in 
kilUng stray dogs at Merthyr ; another was fi-om the chief inspector 
of the Swansea police for killing 100 dogs, at one shilling each ; 
while the third was fi'om a person who charged one guinea for the 
removal and interment of three cartloads of the dead bodies of the 
dogs." I have no doubt whatever as to the wisdom of destroying 
these animals; but I have to add that an examination of the 
bodies of these animals by a skilled helminthologist would have 
been particularly instructive and practically useful if conducted in 
relation to the great subject of Entozootics. 

18. Pentastoma tcenioides. — This parasite resides in the nasal 
cavity and frontal sinuses of the dog, but it is comparatively rare 
in England. In the young state, and under a different name (P. 
denticulatum)y it is fi:equently seen in the human body on the Con- 
tinent. Its mode of introduction into the latter " host '* has not 
been ascertained with certainty ; yet there can be very httle doubt 
that the sneezing of an infested dog in the face of any person would 
readily transfer the eggs and embryos of the parasite from one 
"host" to the other. In like manner, and by the same means, 
the ova may be cast over and become attached to food, and then 
be subsequently conveyed to the human stomach. Fortunately its 
presence in man appears to be unattended with danger ; yet any 
considerable number of these parasites could scarcely fail to pro- 
duce more or less inconvenience. In Germany it seems to be 
rather abundant ; for Frerichs (no mean authority) states that it 



62 EXTOZOA. 

is " far more common in the human liver than the echinococcus." 
In confirmation of this statement, it has been shown to be present 
in from five to fifteen per cent, of 2>08t mortem examinations con- 
ducted in different German cities. I have myself frequently 
encountered this parasite in the juvenile state in animals, but not 
in the human body. The Pentastomes recently described by Dr, 
Aitken, from the human liver, belong to another and more formid- 
able species. Strictly speaking, these creatures are not true 
Entozoa, although their habits often cause them to be classed as 
such. Their mode of introduction into the nostrils of the dog is 
readily accounted for, since the larva) are constantly present in the 
flesh of herbivorous mammals, and must frequently, during the 
act of feeding, bo brought in immediate contact with the dog's 
nose. 

19. Cysticercus {telcv) cellnloscr. — Two or three authors (Gurlt^ 
Chabert, and Hartwig) have stated that the common measle of the 
pork- tapeworm is liable to occur in the dog ; and, since we know 
that it is occasionally found in man, there is no good reason for 
doubting the correctness of their conclusions. It has been found 
attached to the membranes of the brain, in the muscles, and in 
the cavity of the abdomen. If the dog were a thoroughly suitable 
"host," this lai'va would, in all likelihood, be much more common 
in the canine bearer than it is at present supposed to bo. The 
possibility of its occurrence, and the probability of its having been 
frequently overlooked, should both bo considered in reference to 
future investigations in tliis direction. 

20. Filaria tri^pimtlosa. — This little parasite, once found by 
Gcscheidt in the eye of a dog, is probably only a sexually immature 
form of Ascaris. The sj)ocimcn, however, was one-third of an inch 
in length, and recorded as a female. It does not appear to have 
since been met witli. 

21. Filaria sanfjuiiuH. — Under this title I have a few more 
words to say respecting the so-called hirniatozoa of jS^tM. Grube 
and Delafond. These investigators, some years back, examined 
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480 dogs, and in nearly five per cent, they found Filaria9 in the 
blood. The parasites were extremely minute, their diameter 
being less than that of the dog's blood-corpuscle ! There can be 
no doubt that they were larva9 of some known, or unknown, species 
of nematode. I have already hinted that these haematozoa might 
be the brood of Spiroptera sanguinolenta ; yet in only one instance 
did these authors find sexually mature nematodes (of comparatively 
large size) in the heart. In this case they obtained six speci- 
mens, " of which four were females and two males ; the parasites 
being lodged in a large clot of blood occupying the right ventri- 
cle." They measured from one-half to three-fourths of an inch in 
length. MM. Grube and Delafond believed they had encountered 
a new species, and accordingly gave it the combined name of Filaria 
papulosa hcematica cants domestici. In most of the dogs the entire 
circulatory system does not appear to have been examined ; there- 
fore it is quite possible that adult worms may have been present in 
more instances than the one specified — perhaps in several. If such 
had been proved to be the case, it might have been fair to have 
inferred a genetic relation between the microscopic haematozoa on 
the one hand and the worms in the heart on the other. As the 
matter now stands, we are in doubt as to the true adult representa- 
tive of these minute Filarice. With the verminiferous blood MM. 
Grube and Delafond performed a variety of curious experiments, 
but they did not, so far as I am aware, employ any worm-feedings. 
They satisfied themselves that the ha^matozoa could only live, as 
such, in the blood itself, and they estimated that the verminous 
dogs severally entertained from 11,000 to about 224,000 of these 
larvae. In no case, however, did the infested animals appear to 
have suffered any inconvenience. 

Conclusion. — I have thus, in a condensed form, brought to- 
gether a large number of facts having reference to the frequency 
of occurrence and to the great variety of Entozoa liable to infest 
the dog; this record embracing all the more essential details I 
have previously made public. The way in which I have treated 
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the subject is somewhat novel, my object being to open up a new 
field of inquiry, bearing more or less closely on questions of 
public health. The full importance of helminthology in relation 
to entozootics can only be understood by expositions of this kind, 
based upon investigations extending over a long period of time. 
To do justice to the subject, one must not only be acquainted with 
the commoner forms of Entozoa, but also, to some extent, with the 
rarer. The experimental method enables us to determine the 
origin and course of development of many forms, and helps us to 
discriminate between the harmless and baneful species. Sys- 
tematic zoology, apart from its own abstractedly scientific value, 
is of great assistance in aiding our arrangement of the facts in a 
methodical and easily understood manner. A consideration of 
all the known data relating to any one particular entozoon ofi^en 
permits us to state precisely to what extont the species is injurious 
to the human race, and whether or no it is a hurtful parasite 
during its larval stages of development in the particular inter- 
mediary bearer which it happens to infest. We are also firequently 
in a position to point out, on the one hand, what circumstances 
are sure to increase, or, on the other, to decrease, the prevalence 
of any particular species. We can even go further than that, 
and show how certain parasitic forms may be entirely eradicated. 
At all events, we have it in our power, both to diminish the 
number of human sufferers from entozootics, and to check, if not 
entirely to prevent, the invasion of these endemics. Substantial 
results of this kind being patent to all intelligent people, we can 
afford to disregard the policy of the ignorant who deride our 
labom\s. 
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ON THE ENTOZOA OP GAME BIRDS AND ON THOSE OP THE COMMON FOWL. 

The year 1867 will long by remembered by sportsmen, on account 
of the scarcity of grouse caused by an epidemic exclusively effect- 
ing these birds. Not that there was any essential difference 
between the phenomena of the disorder then presented, as com- 
pared with the features of the disease recorded from previous 
experiences of this sort ; but, the epidemic being somewhat more 
virulent than usual gave rise to the notion that we had here to 
deal with a new malady. As some people were strongly impressed 
with the belief that the epidemic was due to the prevalence of 
Entozoa*in grouse, I undertook to draw up a brief statement 
showing the present state of our knowledge respecting the internal 
parasites of game birds generally and of the grouse in particular. 
My observations on this head were originally communicated to the 
meeting of the British Association, held at Dundee in the above- 
mentioned year ; but, beyond certain imperfect notices which 
appeared in the pubhc journals at the time, no particular record of 
them has been published. In the persuasion that the following 
sunmiary of facts may serve as a useful point of departure for 
future inquiries, I do not hesitate to give them a more formal 
expression. 

As I have just said, the idea of the " grouse-disease " being 
due to the prevalence of cestoid Entozoa was manifestly erroneous. 
Not only were the symptoms exhibited by the infested birds entirely 

at variance with such a notion, but the post mortem appearances 
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distinctly proved that the disorder was due to other causes. The 
mere fact that in several or even in many instances tapeworms 
were found in the intestines of the birds aflforded no positive proof 
of injurious influence from this source, especially since there was 
no evidence showing that the parasites were more abundant than 
usual. It is not easy for people unacquainted with the phenomena 
of parasitism, and with the mode of distribution of the EntozoSi 
to shako off the very prevalent notion that tapeworms are gener- 
ated only in diseased or unhealthy animals. Tliis old and erroneous 
idea has been handed down fi'om age to age, and it will pro- 
bably prevail amongst us for many years to come. It is not my 
present pm^pose to offer any opinion respecting the actual cause of 
the grouse-disease; but I am prepared, nevertheless, to show 
that it has no necessary connection either with the presence or 
absence of Entozoa. It is one thing to admit the occasional 
destruction of game l)irds from the prevalence of tapeworms, and 
quite another to suppose that their presence could give rise to the 
singular morbid appearances wliich were found in the diseased 
grouse of the year 1867. Amongst all the various birds and 
mammals from which I have removed Entozoa, J90sf mortem, I never 
remember to have found the alimentary canal inflamed, and cer- 
tainly there was no such disorganisation of the hver and lungs as 
obtained in the case of birds dying of the " grouse disorder." No 
amount of tapeworms could ever give rise to grangrene and pyaemia 
of these organs ; and even in cases where the parasites are suffi- 
ciently numerous to prove fatal to the "bearer," death never 
supervenes in tlie manner sliown to have taken place in the grouse 
affection. As a rule, tapeworms and other adult forms of Entozoa 
in animals are lial)le to produce emaciation, gradually destroying 
life when present in any considerable number; but in the "new 
discaj^e" llio birds were frequently quite plump at the time of their 
death, and the numl)crs of Entozoa present were never very 
remarkable. In the striking instance (recorded by Mr. J. K. Lord 
in Land and Water) in which the lungs, liver, and heart of a 
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grouse, shot on the wing, were excessively diseased, no tape- 
worms existed ; and, in short, without going into further details, 
I dismiss the notion of any entozootic influence as producing that 
remarkable epidemic. The subject of Entozoa in birds, apart 
from this epidemiological question, is not without interest in 
itself; and, although it cannot be said that our knowledge of 
avian Entozoa is on a par with that we possess of the mam- 
malian parasites, yet a mere glance at the following list will 
show that we are not entirely ignorant of the many varieties liable 
to infest our game birds. Their abundance in the common fowl 
will doubtless surprise most persons ; but they may take comfort 
in the assurance I can offer as to the perfect harmlessness, so fer 
as man is concerned, of any of the parasitic species. In other 
words, it may be safely affirmed that the common fowl and all kinds 
of game, however imperfectly cooked, may be eaten by man 
with entire impunity : — 
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This liat comprises twenty-one forms ; but I am by no means 
prepared to say that they are all really distinct species. In one 
or two cases the so-called species are probably only varieties. 
Proviaionally regarding the list as correct, we have here to deal' 
with three separate groups of Entozoa — ^namely, flukes, rounrl 
worms, and tapeworms. The series of flukes consists of mx 
species, five of which are recorded as infesting the fowl only, the 
sixth being confined to the quail. I may mention that the ovate 
fluke {Distomo ovatum), though not apparently prevalent in game, 
is common to many other birds than the fowl. It has once or 
twice been found in the eggs of the fowl. The round-worm series 
comprises ten species. Of these, seven infest the fowl. The most 
important is that form {Sclerostoma) which gives rise to the 
"gapes." As I have already written on this subject at consider. 
able length in the present work (pp. 84 — 91) I will only add that 
no new facts of any importance have come to light since the time 
of publication of my previous papers on this subject in the "Pro- 
ceedings of the Linnean Society " and in the Field for June 22, 
1861. The roiiad worm of the caecum (Ascaris vesicularis) pro- 
bably infests all game birds ; for, in addition to the habitations 
here recorded in the fowl, pbeasant, capercaillie, grouse, partridge, 
and quad, I have found it infesting the cheer-pheasant, the ring- 
necked pheasant, and the black-backed kaleege (EujtlocoTna). . The 
curved round worm (Ascaris injlexa), like the ovate fluke, has been 
discovered within the white of the egg of the common fowl. 
Many birds are liable to have a species of nematode (S^roptera 
helicina) take up its residence in the foot, causing tumours in the 
neighbourhood of the joints; but, so far as I am aware, the parasite 
has not been observed in the game birds of England, Scotland, or 
Ireland. With the above exceptions, it does not appear that any 
of the remaining forms of round- worm are capable of giving rise 
to severe disease in these birds. As regards tapeworms the case 
is somewhat different; yet, even here, the health of the avian 
"bearer " only suflers when, as occasionally happens, tlie parasites 



ON THE ENTOZOA OF GAME BIEDS. 69 

exist in prodigious mimbers. I have been repeatedly asked to 
give the scientific name of the particular species which infests the 
grouse. In the foregoing list it is entered as the Tcenia linea. I 
have little doubt that this is the species, although no one in this 
country has hitherto recognized it as such. Specimens of grouse 
tapeworm, fi:om the collection of the late Dr. Johnson, of Berwick, 
have been described in the "Catalogue of Entozoa contained in the 
British Museum" as referable to a distinct species {Tcenia calva). 
In the hst at the previous page I have recorded this latter form as 
distinct ; but I am of opinion, judging fi:om Dr. Baird*s description, 
that it is identical with the variety long ago known to infest the 
partridge and the quail. To show how prevalent this parasite is in 
the latter bird, I may mention that Rudolphi found it in six quails 
out of seven. In the fully developed state, its length varies from 
four to twelve inches. In specimens examined in the year 1867, 
I found the diameter of the head only -roth of an inch, that of the 
neck TToth, that of the proboscis (and its circle of hooks) -aio^th, 
that of the primitive egg-capsules -ruirth, whilst that of the true 
egg itself was only about the -roWth of an inch. All authors have 
described the proboscis as unarmed ; but I demonstrated the ex- 
istence of hooks which, estimated roughly (for I did not succeed 
in isolating them), appeared to be scarcely the TrVoth of an inch in 
their longest diameter. Nothing is actually known respecting 
the cysticercal stages of development of this tapeworm ; but it is 
quite clear that the embryos are remarkably minute, and thus 
well fitted to take up their temporary residence within the bodies 
of small insects or their larva9. It is highly probable that these are 
the sources whence the larval cestodes are obtained by the birds in 
whose intestines they are subsequently foimd in their final stages 
of growth. The subject of bird-tapeworms is one of very great 
extent ; and, with the exception of Dr. Krabbe, of Copenhagen, 
I know of no one specially engaged in working at this interest- 
ing group. From time to time I have encountered a variety of 
cestoid Entozoa in birds, but hitherto I have been able to do 



little more tlian record their occurrence. So far as my obse 
tions have extended, the forms are exceedingly numerous ; 
the species cannot be satisfactorily defined or identified witl 
the aid of a prolonged and careful microscopic search. The 
offered in these pages is, doubtless, imperfect ; yet, as it is 
first of the kind put together in this particular form, I am 
clined to belieTe that it will be found iiseful, if only as a tab! 
reference. 
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IX. 



OB8EBVATI0NS ON THE DISTOMA CLAVATTJM OF THE SWORD-FISH AND ON 
THE SO-CALLED DISTOMA ELEPHANTIS OP THE INDIAN ELEPHANT. 

The following remarks comprise the substance of two papers 
whicli I separately communicated, one to the Linnean Society, 
and the other to the Meeting of the British Association, held at 
Norwich in 1868. The brief account of the elephant's fluke has 
since appeared in the "Microscopical Journal," jointly edited 
by Dr. Lankester, F.R.S., and his son, Mr. E. Ray Lankester. 

During my stay at Lynn, Norfolk, in August, 1865, a fine ex- 
ample of the common sword-fish (Xiphias gladius) was cast 
ashore in the estuary. Although quite dead when discovered, 
the creature was in a tolerably fresh condition ; and when sub- 
sequently dissected by Dr. John Lowe (who has for years past 
devoted considerable attention to the zoology of the Norfolk 
estuary) and myself, some of its internal parasites were still alive. 
Respecting this interesting fish, I will only add, by way of proof 
as to its fiill growth, that it measured exactly ten feet and two 
inches from the tip of the snout to the end of the upper division 
of the tail. 

Five different species of Entozoa were encountered in the flesh 
and intestinal canal of this "bearer" — namely, Distoma clavatum, 
Ascaris incurva^ Bothriocephalus plicatiiSy Tetrarhynchus attenu- 
atu8, and a form of Scolex referable to a second species of the 
last-named genus. On the first-named of these parasites I offer 
the following observations, — not, indeed, with the view of seekino: 
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to establish the existence of several new species by splitting up 
an old one, but rather for the purpose of showing that the 
IH stoma clavatum may be viewed as representing a variety of 
forms hitherto regarded as separate species by helminthological 
writers. 

Distoma clavatum. — Five examples of the trematode, which I 
believe to be referable to this species, were found in the stomach 
of the fish. They severally varied in length fi:om four lines to 
two inches ; being dead, and apparently only very slightly, if at all, 
decomposed. They differed somewhat in shape ; but all had the 
so-called head and neck directed backwards. In one example the 
anterior slender moiety formed a right angle with the body 
proper, the margin of the ventral acetabulum, viewed firom 
before, being, as it were, placed on a level with the oral sucker. 
Below the ventral sucker, the two largest specimens were dis- 
tended with eggs and black pigmentary matter, all of them 
showing, internally, a dark spot near the centre of the neck. All 
of them likewise exhibited more or less well-marked transverse 
rugae, extending from the root of the ventral sucker to the lower 
end of the body. The last ring thus formed surrounded a distinct 
caudal orifice, representing the outlet of a largely developed con- 
tractile vesicle. The eggs presented an average longitudinal 
diameter of -s~W\ Some other points bearing upon the question 
of specific difference will be incidentally mentioned below. 

When occupied, a few years since, in revising the collection of 
Entozoa contained in the Museum of the Royal College of Surgeons, 
London, I encoimtered a variety of parasites without any labels 
attached, or any mark capable of guiding one as to the source of 
the specimens. Amongst these were several flukes, which, though 
differing from each other in respect of size and shape, appeared 
to be identical species. One of these specimens I afterwards found 
to be the individual example of Distoma clavatum long ago described 
and figured by Professor Owen in the Zoological Society's Transac- 
tions. Several of the others I have since (by comparing them 
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with specimens deposited in the British Museum) clearly made out 
to be part of a series contributed by Mr. George Bennett ; but the 
College Museum-stores contained yet a third group of specimens, 
whose history had hitherto evaded all my endeavours to unravel it. 
The large fluke described by Professor Owen was formerly in 
the collection of the Rev. Lansdowne Guilding; but we do not 
know from what fish it was obtained. In Dr. Baird'a catalogue, 
the specimens presented by Mr. Bennett are stated to have come 
from the stomach of a Bonito ; and it is not improbable that Mr. 
Guilding's specimens, as well as many others -whose history is 
wanting, may be referred to the same " host." Be that as it may, 
the specimens in question not only differ very markedly among 
themselves, but also, in some respects, fi'om many other forma 
referable to the same species. T here allude to the various speci- 
mens described by systematic helminthologists, some imder one 
title and some under another. In fact, a species-splitter can point 
to five or six tolerably distinct forms, which, in my view, ought to 
be regarded as specifically identical. To prove this, however, it is 
necessary to investigate the matter with some care, and to pass in 
review all the more import^it nofcicea which have from time to 
time appeared. 

In the year 1730, M. Garsin, a surgeon in the employ of the 
Dutch East-Indian Company, and Corresponding Member of the 
French Academy of Sciences, first described this worm, under the 
generic title of JJirudinella. He says : — " Cet insecte tire de 
Testomac de la Bonite ne v^cut qu' environ deuz heures. Exposd 
a I'dr il ^toit languissant, et reprenoit de la vivacite dans de I'eau 
de mer. H diminua sensiblement de volume pendant qu'il vivoit 
encore,"* M. Garsm's brief description is accompanied by three 
figures, two of them giving a plan of the possible movements of 
the head and neck on the one hand, and of the body on the other, 
the ventral sucker being the fixed point. His specimens do not 
appear to have exceeded one inch and a half in length. 
* Histoire de I'Acad. des Soiencea a Paris, 1730, p. 44, 
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In 1774) Pallas described a ti-eraatode under the generic auil 
Bpeci&o name of Fasciola ventricosa. It measured two incliea in 
length; but we are left in doubt as to whether it waa actually 
obtained from a fish. All that he says regarding its source is as 
follows: — "Ex Ambojna missum fuit singulare hoc molluscum, 
quod ad aliud quam Fasciolarum genus reforre non potiii, in quo 
quasi gigas erit."* He remarks upon its pale white colour, and 
notices particularly the soft elastic body proper, which when 
wounded gave out a dark matter resembling soot. This material, 
when examined with the microscope, appeared perfectly fresh ; it 
was certainly not the result of decomposition. Pallas also gives 
many other details respecting the structure of the parasite, accom- 
panied by a figure. 

In 1790, Menzies likewise described and figured a fluke about 
two inches long, which, though differing remarkably from the 
foregoing in respect of shape, is nevertheless identical. His 
account of the parasite is recorded in the first volume of the Lin-_ 
nean Society's Transactions, and he calls it Fasciola clavata:- 
" It is of wliitish colour, somewhat peUucid, discharging at itj 
mouth a black-coloured fluid which can easily be perceived tbrougl 
its body. I have often found it," he adds, " in the maws of t 
Bonito, between the tropics in the Pacific Ocean." t Noti 
standing the similarity of description, Menzies does not appear i 
have recognized the identity of his worm with that described by^ 
Pallas. Professor Owen, however, subsequently established this 
identity, and referred to this species as the Fasciola clavata seu ven- 
tricosa.X On the other hand, tho British Museum Catalogue repre- 
sents Pallas's worm as specifically distinct from that of MenziM 
but as identical with the specimen described by Professor Ow 
from Mr. Guilding's collection. 

In 1802, Bosc described and figured a trematode under 1 

• Spicilegia Zoologies, Faacic. i. (1774), p. 18. 
t Trans. Linn. Soc„ vol. i. (1700), pp. 187, 188. 
J TranB. Zool. Boc., vol. i. (1835), p. 382. 
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title of Fasciola fusca. * This he obtained from the intestines of a 
Dorado. In form it differs considerably from any of the fore- 
going species, with all of which, however, it is probably identical. 
Bosc's description runs as follows : — " Brune, la partie post^rieure 
trfes-renfl^e, presque ovale ; la partie antdrieure mince, cylindrique, 
in^gale, avec deux petits tentacules en dessous. Le sufoir de 
Tanus trfes grand." * Bosc recognized the identity of his worm 
with the Distoma Coryphence of Rudolphi; and systematists 
generally have adopted his synonymy. In the British Museum 
Catalogue, the Fasciola fusca and F. ventricosa of Pallas are 
regarded as one and the same species. If two small appendages 
did really exist below the oral sucker, then Bosc's worm is cer- 
tainly a distinct species. I have never seen anything resembling 
this amongst the trematode parasites — though the exserted penis 
might very well be mistaken for one such process. Helmintholo- 
gists, generally, appear to have doubted the existence of such 
developments. 

In 1827, Nardo obtained two very large flukes from the 
stomach of a fish captured in the Gulf of Venice during the month 
of September. He calls the fish Prostostegus prototypus^ which 
appears to be the same as the Luvaras imperialis of Rafinesque. 
One of the parasites being no less than five inches in length, and 
nearly half an inch in breadth, he appropriately named the speciesj 
Distoma gigas, believing, naturally enough, that he had to deal 
with a new species. His description is as follows: — ** Distoma 
teres, rubrum, retractile ; poro ventrali minimo cujus apertura 
magna, rotunda, ciliata ; poro antico terminali, parvo ; collo brevi, 
retrorsum divergente, extensili, apice angusto, basi lato; cauda 
longa, postice incrassata et in apice obtuso osculo donata."t 
Here, again, a character is introduced, the nature of which it is 
extremely difficult to understand. I allude to the alleged ciliated 
condition of the ventral sucker, an appearance perhaps due to a 

• fiiflt. Nat. des Vers, vol. i. (1802), p. 271. 

t Ms, for 1833, p. 523; from Hoisinger's " ZeiUclirift," 1827, p. 68. 




76 ENTOZOA. 

wrinkled state of the Up. Apart from this, I see no reason for 
supposing this parasite to be distinct from the Distoma clavatum 
procured by J[r. Gidlding, or the Faschla ventricosa described by 
Pallas. The intestines of the fish in question harboured another 
trematode parasite, to which Nardo apphed the title B. Rayneri- 
anuin. This appears to be a distinct species ; but its size is not 
stated. Unfortunately, Nardo gives no figure of his Distoma gigat. 
It is the longest fluke at present known. 

In the year 1835, Professor Owen communicated to the Zoolo- 
gical Society the anatomical memoir to which I have ah'eady 
made reference. In his paper he ably discusses several questiooa 
relating to the structure of Distoma clavatum, and throws con- 
siderable light upon the organization of this species. He quotes 
the previous writings of Pallas, Eudolphi, and Menzies, and esta- 
blishes the identity of Fasciola ventricosa and F. clavala. Although 
some particulars are wanting respecting the precise mode of ter- 
mination of the digestive tubes, I think that there can be no 
doubt as to the propriety of retaining this species amongst the 
true Distomes. I believe that the large " lateral cavities " de- 
scribed by Professor Owen are neither more nor less than the I 
somewhat unusually distended alimentary caeca. In this particular, J 
every helminthologiat ia familiar with the varieties presented by I 
different species of Trematoda. At all events, there is here no I 
good ground for retaining the genenc name Fasciola; and still 1 
less are we called upon to recognize any of the forms under the | 
title of Eirudinella, although Gaisin first described the speoieal 
under this generic title. 

In 1845, Dujardin placed the worm with the true IHstom 
yet, at the same time expressed grave doubts as to whether ifcl 
were, in any sense, a fluke. " Ce ver," he remarks, '* n'est ccp-J 
tainement pas un distome ni m£me un trematode. Si sa forme I 
ext^rieure et ses deux oscules lui donnent quelque resBemblanco I 
avec les distomes, sa structure muaculeuse le rapproche davantage I 
des Gordius, et son tegument ressemble a celui des siponcles." j 



ON DISTOMA CLAVATUM OF THE SWOED-FISIT. 77 

M. Dujardin carefully examined the specimens preserved in the 
Paris Museum; and, with regard to one particular example, 
described as " Fasciola, trouvd dans la mer de Nice," he says, it 
presents " une certaine analogic avec le prdtendu IHstoma cla^ 
vatum.^* Manifestly Dujardin himself was somewhat puzzled by 
the resemblances in question. He does not appear to have had 
any opportunity of examining fresh specimens ; yet he mentions 
the species as tolerably common in t^ie Bonito, being also occa- 
sionally present in the Tunny. At all events, it would appear, by 
evidence derived from various sources, that the rightly so-called 
Distoma clavatwm is not unfrequently taken from the ocean quite 
independent of its piscine "bearers." 

In reviewing the foregoing notices, it is, of course, open to any 
naturalist to doubt if these parasites, one and all, can be said to 
refer to the same species ; yet, notwithstanding the many diver- 
gences of statement, if any one will take the trouble to examine 
all the specimens preserved in this country I think he will arrive 
at the conviction which I expressed at the outset of my remarks. 
It is a comparatively easy task to name afresh every entozoon 
which happens to come into one's possession ; but to ascertain 
how often it has previously been described may involve a good 
deal of labour. As an illustration of the truth of this observa- 
tion, I subjoin a Kst of the synonyms which I believe to be referable 
to the species under consideration : — Distoma clavatum, Rudolphi 
=jD. Goryjphcencef Rud.=D. gigas, ^aTdo=Fasciola clavata^ Men- 
zie8=J^. CoryphomcB, Bosc=i^. Coryph. Hippuridis and F. Scombri 
Pelamidis, Tilesius=i'^. fusca^ Bosc=Birudlnella marina, Garsin 
=n. clavatay Baird. 

Probably we may here also include Rudolphi' s Distoma tomatum; 
but I have never seen the caudal extremity of D. clavatum pro- 
jected to the extent described by Dujardin as occurring in D. tor- 
natum though I think it quite capable of becoming so. Diesing, 
in my view, gave this accidental invaginating process too much 
prominence as a specific character when he wrote in regard to 
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D. fomafum, " Cauda longissima, gracilescente, monilifomii," ovev- 
looking the circumstance that the tail is normallj truncated 
posteriorly. "Whether the correctness of my opinions respecting 
the synonymy of D. clavatam be admitted or not, I am confident, 
as regards certain other reputedly distinct forms of this genns 
and its allies, that they have had a common origin. 

Distoma. Elephantis. — On the 24th of June, 18G8, I received a 
small bottle containing two flukes. It was accompanied by a note 
from Dr. Baird, F.R.S., stating that the specimens had been 
transmitted to him from India by Dr. Hugh Cleghom. On the 
phial itself was a brief notice to the following etfect: — " Distoma 
taken from liver of elephant at Rangoon, forwarded for classifica- 
tion to Professor Cobbold by Veterinary Surgeon J. Thacker, 
Madras Array." This is all I know of the history of these two 
Entozoa. On naked-eye inspection it wa« clear to me that they 
were identical in character with a larger series of specimens 
exhibited by Professor Huxley during the delivery of a course of 
lectures at the Royal College of Surgeons in the spring of the same 
year. Having communicated to Prof. Huxley the facts as above 
stated, I received permission to make use of his set of specimens, J 
originally fifteen in number, for the purposes of comparison and 
description. This series was placed in the hands of Mr. Flower, 
F.B.S., last February, and, under his direction, six of the indi- 
viduals were subsequently selected and mounted, with the view- 
to their being added to the valuable collection of Entozoa con- j 
tained m the Hunterian Museum. 

The first thing to be determined was as to whether or not j 
these flukes were new to science. In this relation, therefore, I 
have to remark that so far back as the year 1847, Dr. Jackson, in | 
his " Descriptive Catalogue of the Anatomical Museum of the 
Boston Society for Medical Improvement," incident^ally mentions 
the occurrence of flukes in the Indian elephant. Thongh several \ 
examples were removed fi'om the bihary ducts and duodenum, 1 
along with many specimens of Ascaris loncho^tera, it does not | 
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appear that any of them have ever been properly described. In 
all likelihood {if, happily, the flukes are still preserved in the 
Boston Museum) it will be found that they specifically correspond 
with those now in oiu* possession. I may add that the late C M. 
Diesing, in the appendix to his well-known " Systema Helmiuthum," 
had already, in 1850, noticed Jackson's statement- (vol. li., p. 560), 
and also subsequently in his more recent " Revision der Myzelmin- 
then" (s. 50). In the last-named work, which bears the date of 
1858, Diesing still regarded the entozoon as a doubtfully distinct 
form, allowing it, however, to appear under the title of Disiomum 
ehphantis. In my synopsis of the Distomid^, communicated to 




Fia. 8.— Bluka {FiucMa Jacktoni) (rom the Indian Klephnnl, ihowing the aiTa 
digHttTB cu]*Ib, ths nickiirg, rKproducrive thiicICf &Dd incomplutel; protruded 
organ. (X ^ diam.) — Original. 

the Linnean Society in 1859, I admitted it, conjecturally, as a 
good species ("Proceed." for 1860, Zool. Div., vol. v., p. 9). That 
determination has since proved correct, for it now turns out that 
this elephant-fluke (judging from those that were placed in my 
hands) is not only a distinct species, but that it differs also gene- 
rieally from the Distomes properly so-called. In point of fact, it 
is a sort of transition-type between tlie genera Fasciola and Cam- 
pula (Fig. 3). This last-named genus I established in 1857 for a 
form which I found in the liver-ducts of the common porpoise; but 
as the species under consideration comes rather more closely to 
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the genus Fasciola than to Campula, I shall not seek to complicate 
matters by adding another generic type. Anyhow, the nomen- 
clature must be altered ; consequently I herewith correctly name 
and describe the species as follows: — 

Fasciola Jachsoni, Cobbold. — Body armed throughout with 
minute spines, orbicular, usually folded at either end towards the 
ventral aspect, thus presenting a concavo-convex form; oral 
sucker terminal, with reproductive papilla about midway between 
it and the ventral acetabulum ; intromittent organ i" in length ; 
digestive apparatus with two main zigzag-shaped canals, giving off 
alternating branches at the angles thus formed, the ultimate caecal 
ramifications together occupying the whole extent of the body ; 
length, when unrolled, fi'om V to i" ; breadth, I'' to t '. 

In all the specimens examined by me the alimentary tubes were 
occupied with inspissated bile ; so completely so, as to supersede 
the necessity of any attempts at artificial injection. I ought also 
to add that the casca and branches of the alimentary system are 
more numerous than actually represented in the accompanying 
illustration. Mounted examples of this entozoon may now be 
seen in the Museum of the Royal College of Surgeons. They 
have been added to the Hunterian collection since the publication 
of the catalogue of Entozoa. Nos. 8 & 9 in that list are examples 
of the above described Distoma clavatvm, "probably obtained 
from a Bonito." 
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X. 



ON THE QUEaTION OF ORGANIC INDIVIDUALITY, ENTOZOOLOGICALLY 

CONSIDERED. 

This following views were originally expressed in very similar terms 
in a paper which I communicated to the Linnean Society : — 

When Professors Carpenter and Huxley promulgated their 
original and philosophic views respecting the question of animal 
individuality, they virtually estabhshed a general proposition 
regarding the constitution of the " zoological individual,'* which 
forms an admirable stand-point by whose aid I think it possible to 
interpret the significance and relations of that complicated series 
of life-phenomena in the Entozoa, hitherto so much misunderstood 
and undervalued. 

The general proposition here referred to was formally embodied 
in the announcement that the "zoological individual" comprises 
the sum-total of the phenomena displayed by all the products of 
a single ovum, or, to employ Professor Huxley's own words, **the 
individual animal is the sum of the phenomena presented by a 
single life." 

Many physiologists have asserted that the human frame, during 
its life-period, is represented by several epochs, each of which is, 
for the most part, distinctive and separable in so far as actual 
matter or tissue is concerned, but inseparable and almost indis- 
tinctive as regards mere appearances, whether exteraal or internal. 
In other words, during man's growth we have a definite succession 
of life-phases ; these being, in my view, analogous to, if not in 

« 

11 
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any sense homologically identical with, the distinctive and peculiar 
temporary forms of life so notably characteristic of certain of 
the lower animal types, particularly of the Entozoa. 

Taking, as it were, a bird's-eye view of the whole zoological 
series, these temporaiy life-phases display every degree of dis- 
tinctiveness from the almost imperceptible up to the separable, 
free, individual-like form for the designation of which Professor 
Huxley has felicitously proposed the term "zooid." All these 
phases are now known to be phenomena of growth, metamorphosis, 
and gemmation, there being no such thing as " alternate genera- 
tion" in the more legitimate sense of this phrase.* 

Applying these principles to the interpretation of the pheno- 
mena of entozootic life, some very curious results appear to be 
attainable when we come to deal with the more complicated forms. 
Starting, however, with a species where the individual is repre- 
sented by simple, non-metamorphosed life-phases, we necessarily 
encounter the almost indistinctive conditions of ordinary growth. 
Thus I select, in the first instance the Trichina spiralis whose life- 
phenomena (according to the synoptical method initiated in this 
work, at p. 115) may be tabulated as follows : — 

Zoological individual (Trichina spiralis). 

a. Ovum in all stages. 

b. Intra-uteriue ombrjo. 

c. Free embryo or migrating larva. 

d. Besting or sexually immature larva (finally enoysted). 

e. Free, sexually mature, intestinal Trichina, 

Now, although the various larval stages above indicated bear a 
general resemblance to the adult Trichina, we have, even here^ 
some faint traces of " epochs " which, were they only rather more 
strongly pronounced, would enable us to draw lines of demarcation. 
In some instances the life-epoch may be homologically identical 
with a temporary bud, but it may also comprise a multitude of 

• Probably, in the case of Hhabditis we liavo a true alternation of generation, or, 
to say the least, a true sexual dimorphism in animals (see Leuckart in " Nachrichten von 
der Konigl. Gesellsch. der Wissensch. zu Gottingen," No. 8, April 19, 1866, s. 227). 
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gemmcB. Each such successive life-epoch, whether distinctive or 
indistinctive, separable or inseparable, I propose to call a biotome ; 
and when two or more such life-divisions are recognizable, I pro- 
pose to call them "secondary" or ** tertiary" biotomes, as the 
case maybe. I would observe that the term "biotome" is not 
designed to supersede the term " zooid," but rather to limit the 
latter to an individualised, free, constituent portion of the " bio- 
tome." The propriety of this arrangement will, I think, appear 
in the sequel. Let us, therefore, in the next place, glance at the 
life-phases of one of the cestodes. Those of Tcenia serrata may 
be tabulated thus : — 

Zoological individual (Tccn /a serraia), 

a. Ovum in all stages \ 

b. Siz-hooked embryo, boring larva, or proscolez. > Primary "biotome." 

c. Besting larva, scolez, or Cysticercue pisijarmis. ) 

d. Sexually immature tapeworm in all stages, \ 

6. Mature tapeworm- colony, strobile, or Tcenia. | Secondary " biotome.*' 
/. Segment, free-joint, or pro^Zo^^itf (zooid). . ) 

According to Professor Huxley's views, in the above "individual*' 
the stages a, 6, c, rf, would collectively represent the first life-phase 
or " protozooid," whilst the final phase, /, would be the " deutero- 
zooid." I have, indeed, with Professor Huxley's approval, so 
represented them in another part of this treatise (p. 222) ; but, 
recently, I have not been able to satisfy myself that the nomen* 
clature in question meets all the requirements of the case. In 
my view, the six-hooked embryo is as much an individualised form 
as the GysticercuS'StSLgey whilst the latter is as much a life-phase 
as the proglottis itself. Why, therefore, may we not here recognizp 
three zooids (proto-deutero-trito-zooids), instead of two only, after 
the manner suggested by Professor Huxley? If this view be 
accepted, our Tcenia serrata, in its full zoological individuality, 
would be represented by two biotomes, the primary one comprising 
two individualised phases (the proscolex and scolex, or protozooid 
and deuterozooid), and the secondary one comprising a practically 
indefinite number of individualised forms or tritozooids. In the 
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on (3 case the indopcndent life-phases are the result of metamor- 
phosis, but ill the other they are the product of gemmation. 
Let us next see how the matter stands in regard to one of the 
Trematodes, say, for example, the common liver-fluke {Fasciola 
hfyatica)^ whicli may be tabulated as follows: — 

Z'XjUKficAL iM)ivim:AL (Fasciola hepatica). 

tt. Ovum in all Btngcs J First " biotome." 

^. (/iliiitinl frco-Hwiinmiiig embryo. . . . ) 

(• Non-ciliatod larva (nurse, gorm-sac, Bporocyst, ) ^ , „, . 

,. V } Second "biotome. 

flitUt), • J 

(I. A<*tiv(\ migrating, tailed larva {ccrcaria), . j 

<^ KiicvmUuI, renting larva (7>//^'a). . . . ( Third " biotome." 

/". Hcjxually mature lluko {Jaachfhi), . . ) 

This is probably a fair representation of the ordinary fluke 
individual, in which species, however, the entire life-phases 
hav(j not as yot boon thoroughly identified. It is quite cer- 
t'liin that the lito-phas(\'i are never less numerous or compli- 
ratod than is here indicated; whilst Pagenstecher*s researches 
tond to prove that, nntlor certain climatal conditions, the number 
of* l.u'val forms may vary (considerably. In other words, the fluke 
itidividiial does not comprise any definite number of "zooids," 
nlthoii;;h the kinds of zoiiids are limited. In the present case I 
n^coffiiize throo ** biotomos." The first includes only one tem- 
porary, indopcndent life-phase ; this is the ciliated animalcule, 
whi(^h, in my view, possesses sufficient individualised life to entitle 
it to bo recognized as a " protozooid." The second " biotome " 
may in some cases comprise only a solitary, simple sporocyst or 
germ-sac (deuterozooid) ; but an almost indefinite multiplication 
of now and indopondont germ-sacs, as well as other more highly 
organized "nurse-formations," may also be developed from the 
primary sporocyst (secondary and tertiary ** deuterozooids ")• 
This reminds us of the practically indefinite number of zooids 
(proglottides) which the second ** biotome" of the Cestode gives 
rise to ; but here there is analogy, and not homology. The third 
** biotome " embraces a large but variable number of ** tritozooids *' 
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(cercaricp.) , an equal number (whatever that may be) of **tetarto- 
zooids" (pupai)y and, therefore also, a similar number of **pemp- 
tozooids " (flukes). 

Whether the views here promulgated l)e accepted or not, I 
have, I trust, made it sufficiently clear that the fluke-individual 
may comprise, in its life-cycle, a gi'eat and varying number of 
life-phases, each of which may or may not possess equivalent 
(and, necessarily, very limited) zoological value. The variability 
of the character of these life-phases is shown by the sporocysts 
(deuterozooids), which are not only unequal to one another in 
bulk, but also in organization, tlie higher forms (redias) developing 
a rudimentary digestive apparatus. Apparently the redia is not, 
in all cases, an essential feature of Trematode larval life. Putting 
together tlie whole possible and independent life-phases, and 
placing their numerical development within the lowest limits, our 
ordinary fluke-individual would, I reckon, comprise about 370 
"zooid" formations, those of the second *'biotome" being pro- 
duced by the well-known process of internal gemmation, whilst 
those of the third *'biotome" are the result of a simple 3'et pro- 
longed metamorphosis. 

I conceive that Dr. Pagenstecher's apparently well-established 
proposition (that " only such Trematode larvaa as are capable of 
arriving at sexual maturity are furnished with special appen- 
dages ") gives strength to my views regarding the recognisable 
epochs in the fluke-individual's life, and points to the Kne of 
origin, continuity, and definiteness of the third ** biotome" which 
I have recognized on totally independent grounds.* There is 
about the same relative amount of individualised-being in the 
caterpillar, pupa, and imago states of the Insect, as there is in 
the cercaria, pupa, and fluke conditions of the Trematode ; but 
the "epoch" of the one embraces the whole life of the ** zoo- 
logical individual," whilst in the other it represents ov\y a section, 
or " bio tome," of the life-cycle. If the term "zooid" be not 

* See PagonBtecher's " Schlussbemerkungen '* (Zoc. cit,t p. 29 of the presont work). 
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allowable for the separate metamorphosed life-phases, as well as 
for true gemmaa, some other distinctive nomenclature must bo 
substituted. I would like to sec it retained to designate the semi- 
individualised, separable life-phase, without regard to its peculiar 
mode of genesis. 

Practically, other curious results arise out of the foregoing 
considerations. For example, a single sheep may harbour 1000 
flukes. Each fluke may develope 10,000 eggs. Each egg may 
give rise to 370 zooids. It thus appears that, if all the conditions 
were favourable, a single fluke might originate between three and 
four millions of individualised life-forms ; whilst the solitary sheep 
itself would, under the same circumstances, be the means of 
causing the production of at least 3,000,000,000 fluke-zooidsl 
Happily, no such result as this can possibly occur in nature, since 
a multitude of " int<?rfering agencies" reduces the "favourable 
conditions " to a comparatively small number. However, the 
balance of parasitic forms from all sources is sufficient to destroy 
thousands of sheep annually — to say nothing of the wounds in- 
flicted on millions of small moUusks, into whose bodies the 
** zooids " penetrate. 

Beverting to the Cestodes, the results attainable fi'om parti- 
cular species are, in some respects, still more striking. Let us 
separately examine the ** zoological individuals " of Tcenia coennrus 
and Tcenia echinococctis. The life-phases of the former may be 
tabulated as follows : — 



? 



Zoological individual {Tcenia cocnurus). 
a. Ovum in all stages. 



b. Six-hooked embryo, boring larva, or proecolex, 

c. Besting, pnljcephalous larva (Cvenurus cerehralis) 

d. Sexually immature tapeworm. 

e. Mature tapeworm colony, or strobile. . 
/. Segment, free-joint, or profjhftU. 



ft 



First "biotome. 



/ Second " biotome.* 



At first sight, this representation appears to be the same as 
that of the Tcenia scrratay already given. It is, in truth, zoologi- 
cally equivalent, but the component life-phases are both stnic- 
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turally and numerically different. The " resting larva " of Tcenia 
^errata consists ofU single free scolex, whilst the "resting larva*' 
of T. ccenurus comprises a multitude of conjoined, inseparable 
scoKces. In the one case the scolex is a true **zo6id/' in the 
other it is the merest fraction of a " zooid." In the case of Tcenia 
serrata, one single egg^ under the most favourable conditions, can 
only lead to the development of one tapeworm ; but, under like 
circumstances, the single egg of Tcenia ccenurus may lead to the 
formation of at least 300 tapeworms. This is accomplished when 
the Ccenurus of the sheep's brain is transferred to the stomach of 
the dog, and all the scolex-heads with which it is furnished become 
developed into tapeworms. If we call to our aid an estimate of 
the "zooids," the result is very much more significant. On 
the plan of interpretation previously adopted, the "zoological 
individual" of Tcenia serrata (allowing 500 proglottides for the 
strobile) would only yield us 503 " zooids " (as I have defined 
them) ; but in the case of Tcenia ccenurus this representation 
would certainly give us as many as 1,500,000 " zooids." Then, as 
regards the total number of eggs produced by all the final "zooids" 
collectively, we should, in the case of Tasnia serrata (allowing each 
proglottis to contain 5000 ova), obtain the comparatively small 
total of 2,500,000 eggs ; whilst in the case of Tcenia ccenurus, the 
progeny of a single germ would collectively give out no less than 
7,500,000,000 ova ! 

Lastly, let us glance at the possible results derivable from a 
consideration of the " zoological individual " of Tcenia echino- 
coccus. 

Zoological individual (Tcenia echinoeoccus). 

a. Oynm in all stages \ 

b. Six-hooked embryo, boring larva, or proscolez. . '. First ** biotome." 
6. Besting, acephalocjstic larva (hydatid). . . ) 

d. Sexually immature tapeworm \ 

e. Mature tapeworm colony, or strobile. . . .1 Second " biotome." 
/. Segment, progloitist or free-joint. . . . ) 

Here, again, the representation is as simple as obtained either 
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in the case of Tcenia serrata or in that of Tcenia coenurus ; but, in 
point of numerical and structural detail, the "life-phases are re- 
markably different. Here, the "resting larva," as in Crenurus, 
is furnished with a midtitude of " heads;" these, the latter, being 
the well known echinococci or scolexes developed in a rather more 
complete form than occur in Grpnurus corehralh. In fact, the 
so-called " heads " are almost separable " phases," being attached 
to the maternal larva by slender pedicles only. They are, indeed, 
frequently found detached; but then it is questionable if they 
have not already parted with their vitality. In this view I cannot 
call them "zooids" ; but the daughter-hydatid formations, which 
are developed within or without the original maternal hydatid, 
are quite deserving of such distinction. The latter are separable, 
organized life-phases, each of which, like its parent, may develope 
a multitude of echinococci ; so that, under favourable conditions, 
tliere is practically no limit to the number of " heads ** which may 
be generated by a proliferating hydatid ; consequently, also, there 
is practically no limit to the number of tapeworms Kable to be 
developed from the same source. The strobiles in this case, 
however, have only three joints capable of arriving at sexual 
maturity ; at least, only the lowermost of these is mature at one 
and tlie same time. Whether or no the Taeniae are susceptible 
of indefinite proglottis-multiplication, after the fashion of ordinary- 
tapeworms, is a point on which I am, at present, uninformed; it is 
probable, however, that the joints follow the ordinary law of suc- 
cessional development. In either case our computation of the 
nnnibor of zooids and eggs capable of arising f5pom a single germ 
need not bo affocted by this consideration. Taking an average 
cjiso of hydjitid development, and assuming the existence of con- 
ditions favourable to the complete development of the entire 
pi'ogony, a single germ of Tcrnia echinococcus might, without any 
exaggeration, give us between five and six milhon separate life- 
I)liases, or ** zooids," from which, under like circumstances, there 
would result not less than 150,000,000,000 ova ! In this calcula- 
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tioa I do not take into account the probability of eacb hydatid 
tapeworm or strobile developing more than three successive 
sexually mature segments, and I allow for each proglottis (tetar- 
tozooid) only 10,000 eggs. For each hydatid I allow 10,000 
scolices ; though, doubtless, one large acephalocyst might develope 
ten times that number. As many as a thousand hydatids, may 
"be discovered in the body of a single " host " ; but, according to 
my experiences, the echinococcus-heads are not usually present in 
more than a limited number of the numerous daughter vesicles. 
If the hydatids were less ** cribbed, cabined, and confined " than 
is commonly the case, no doubt can be entertained that their 
power of proliferating and of producing the so-called ** heads " or 
scolices would be correspondingly increased. 
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ERRATA. 



In addition to the few errors indicated at the first page of this work, I have to 

point out the following : — 

At page 103, line 9, for *' with aqniferons/* read " with the aqniferons.'^ 

At page 153, line 10, for ** naturally lead,*' read '^naturally leads." 

At page 270, line 2 and elsewhere, for "Naumyn," read "Naunyn." 

At page 279, line 8, for " BaiUinger," read " Baillarger," 

At page 286, line 12, for " were are," read " we are." 

At page 313, line 10, for " of Dyer," read " of Professor Rohert Dyce." 

At page 337, line 15, for " Valentine," read " Valentin ;" and at line 19 of 

same page, for " Rupprecht Fiedler," read " Bupprecht and Fiedler." 
At page 339, in the footnote, for ** Dr. Lieving," read " Dr. Liveing." 
At page 869, line 8, for ** and its tail, without exception, the flattened," read 

*' and the tail are applied to the flattened side of the egg.** 

At page 442, in the Bibliography, for " Dyer," read " Dyce." 

And at page 472, line 3, for " Roy. Soc.," read " Ray Society."— T. S. C, 
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Acanthocepbala, the order, 97. 
characters of the, 97, 

98. 

■ where found, 98. 

only one family and 

genus of, 98. 
Acanthorhynchus reptans, 137. 
Acanthotheca, the class, 393. 
Aeephalocystis racemosa, 413. 

— plana, 414. 

granulosa, 260. 

endogena, 260. 

exogena, 260. 

Agamonema piscium, 406. 
Alligator, entozoon from the, 17. 
Alternate generation, law of, 23. 
Amphistoma, the genus, 37. 

conicum, 37, 38. 

— — — subclavatum, 39, 163. 

Anchylostoma duodenale, 361. 
Anenterata, Leuckart's term, 6. 
Anenterelmintha, subclass of helminths, 

6,97. 
Angler, entozoon fix)m the, 86. 
Anguillulidee, family of, 55. 

genera of, 66. 

vitality of, 55. 

Anguillola tritici, 55. 

aceti, 55. 

Anguillina monolis, 56. 

Antelope, Pentastomata in the, 395. 



Antelopes, flukes occur in, 149. 
Anthocepalus elongatus, 137. 

macrourus, 137. 

Ape, Cysticercus from the Barbary, 108. 
Armadillo, entozoon from the, 81 
Ascaridss, family of, 80« 

genera of, 82. 

Ascaris lumbricoidos, characters of, 302* 

— general structure 



of, 302—307. 
migration oi^ 308. 



development and 

practical consider- 
ations concerning the, 309 — 313. 
treatment of cases 



of, 313—31 5. 

— remarkable symp- 
toms from, 310—311. 

Ascaris mystax, characters of, 317. 

a true human entozoon, 



317, 326. 



of, 822, 323. 



Mr. Scattergood's case 
structure and develop- 



ment of, 326—329. 
Ascaris meagalocephala, 302, 333. 

suilla, 302, 333. 

felis, 817. 

cati, 817. 

alata, 317. 

trichiura^ 829. 
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Ascaris oonosoma, 413. 

stephanosoma, 414. 

renalis, 358. 

canis et martis, 358. 

^enniciilaris, 362. 

■ collaris, 365. 

osculata, 81. 

retusa, 81. 

vesicalaris, 82. 

Ass, flake in the, 149. 

Beaver, flakes occur in the, 149. 

Beef and veal the source of tapeworm, 

237—241. 
Bees, nematode worms found in, 62. 
Bilharzia, terrible disease caused by, 

202. 
Bilharzia h»matobia, 35, 197—204. 

magna, 197. 

Blaps, larvaa of, in the human subject, 

320, 417. 
Boring larva, its equivalent, 115. 
Boring apparatus of TetrarhjnohidsB, 

189. 
Borlasia, the genus, 11. 
BothriocephalidaB, the familj, 127. 
— structure and deve- 
lopment of, 128. 

genera of, 129. 

Bothriocephalus latus, characters of, 

290. 
distribution of, 

290—292. 



■ anatomj and de- 

velopment of, 292—298. 

Bothriocephalas proboscideus, 128. 

Bolidus, 129. 

— ^ patulus, 137. 

oordatus, 147, 298—300. 

BothriorhjnchuB oontinuus, 137. 

"Bots" in the human subject, 418— 420. 

"Bots" from Africa, collected by Dr. 
Kirk, 420. 

Brain-hydatid of the sheep, 116—123. 

Brain, pork measles in the human, 
224—228. 

Bream, Gyrodactylus from the, 45. 



Bubale antelope, Pentastomata from 

the, 397. 
Ball-head, tapeworm of the, 129. 
Busk's account, and figures, of echino- 

cocci, 262, 265. 

Calcareous corpuscles of cysticercus, 218. 
Calf, Strongylus infesting the, 357. 
Campala oblonga, 34. 

origin of the term, 34. 

Canthariasis, produced by insects, 416. 
Cat, Ascaris mystax of the, 317 — 329. 
Cat, Pentastomata occur in the, 395. 
Cat, tapeworms of the, 123, 245—248. 
Cattle, flukes occur in, 149. 
Cercaria macrocerca, 132. 

omata, 171. 

Cestoda, the order, 104. 

classification of, 108. 

life phases of, 105, 115. 

habits and distribution, 105 — 



107. 



number of species of, 107. 



Cercosoma, the so-called, 413. 
Cheiracanthidee, family of, 78. 

genera of, 80. 

Child, tapeworm of the cat in a, 322. 
Child, five hundred Lumbrici passed 

by a, 309. 
Coati, infested by Strongylus, 358. 
Cock, "gapes" in the, 85. 
Cockroaches, worm-feeding of, 248. 
Coelelmintha, sub-class of helminths, 6. 
Coenurus of the sheep, 116. 

of the ring- tailed lemur, 119. 

of the rabbit, 121—123. 

Rose's researches on, 122. 

the larva of a tapeworm, 118. 

Concrementa lymphatica, the so-called, 

408—411. 
Contractile vesicle of the fluke, 21. 
Corpus adiposam, the so-called, 63. 
Corpuscles of Cysticercus tenuicollis, 

250. 

, nature of the calcareous, 250. 

Cossacks of the Baikal region, their 

habits, 241. 
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Crane, Entozoon from tlie, 83. 

Crow, " gftpea " in the hooded, 85, 

CncQlIanidte, family of, 95. 

genera of, 96. 

CacnllEuras foveolatns, 95. 

CjBtioerci, mnltitttdcB of, in one anb- 
ject, 231. 

Cjsticercns cellalosre, dangers of, in 
man, 224—228. 

the precautions 

against infection of, 228, 

Htructure and de- 
velopment of, 216 — 219. 
CyBticercns acanthotriaa, 146, 

bicomia, the so-called, 413. 

longicollis, 127. 

teuaicollia, 106, 125, 250. 

fasciolaris, 123, 126, 

piaiformis, 111, 113, 123, 

124, 

Dactylias acnleatns, 147, 403. 
Davaine'a researches on Trichina, 340. 
Davaine's researches on hydatids, 275, 

276. 
Deer, flukes occnr in the, l-li9. 
Dendroccelian group of Plauariffi, 9. 
Deuterozooid, the term, 115, 
Development of Trematodes, 19, 22, 48, 
164—109. 

• of Konostomes, 19. 

of Distomea, 22,164^169. 

'of TriatomeB, 41. 

of Gyrodaotyles, 48, 

of Nentatodes, 59, 

of Gordii, 59, 

of Tricbocephali, 78. 

• of Echinorhyncbidie, 101. 

of Tffitiiadm, 109. 

Biacanthns polycephalns, 413. 
Diceras rude, the so-called, 413. 
Diphyllobothrium stemmacephalunt, 106, 

130. 
Diplacanthus nanus, 24i. 
Dipjhdium elliptica, 215. 
Diplosotna creoatum, 147 — i09, 
Diplozoon, an entozoon, 4. 



Diplozoon, Diporpa condition of, 43. 
Discoveriea of Kiiclienroeiater, 20 f 

228. 
Distomidst, general characters of, 20. 
development of, 22 — 32. 



',32. 



- genera o 

- Van Beneden on, 23— 



Distoma minntum, 15. 

clavigerura, 31, 

compactnm, 16, 

hepaticum, 147. 162, 184, 

coronariura, 17, 

conjnnct.nm, 20 — 22, 

tilicoUe, 34 

BoBoii, 22. 

. railitare, 23—23, 169. 

— doplicatnm, 30, 31. 

eudotobum, 31. 

echiniferam, 81, 

gracUescens, 37. 

oculi-humani, 191. 

(lentia), 191. 

Baskii, 193. 

lanceolatnm, 146, 149, 184— 

191. 

ophthalmobinm, 146, 191, 192. 

craasnm, 146, 192—194. 

heterophyea, 146, 149, 194— 

196. 

capense, 197, 204. 

hsematobinm, 197, 

constrictnm, 196. 

Dog, infested by Eustrongylns, 358. 

Bothriocepbalus in the, 295. 

Teenia marginata of the, 248. 

Ttenia cucnmerina of the, 245 — 

248. 

Dog-fish, genna Onchotjle from the, 
44. 

Tetrarhynohos of the Penny, 



Dracunculos medinensis, writers on, 373, 



distribution of, 376. 



geographical 
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Dracnncnlus medinensis, stmctore of, 

378—382. 
development ofy 



882—388. 



searclies on, 379 — 385. 



Bastian's re- 



treatment of 



cases of, 385—387. 

persamra, 375. 

oculi, 388. 

loa, 147, 388, 389. 



Dyce, Dr., his remarks on Lnmbricus, 
313. 

Echinococcus hominis, 260. 

veterinorum, 260. 

altricipariens, 260. 

Echinostoma, the genus, 39. 

hispidom, 39, 4fO. 

Echinorhynchus, the genus, 98. 

structure of, 98—100. 

development of, 101 — 



103. 



lemnisci of, 99. 



Echinorhjncus augustatus, 100. 

gigas, 198. 

— anthuris, 98. 

fiHcollis, 101. 

porrigens, 98. 

polymorphus, 101. 

proteus, 101. 

nodulosuSy fig. of, 101. 

Ectozoa, examples of, 4. 

Egypt, mortality from flukes in, 199. 

Egyptian chlorosis, produced by Sderos- 

toma, 362. 
Elephant, *^ Bots " from the stomacli of 

the, 420. 
Enchytrseus albidus, 403. 
Entozoa, list of human, 146, 147. 
Entozoa, as a peculiar fauna, 4. 
distribution in time and space, 

4. 

not yet found in a fossil state, 4, 

classification of, 6. 

Epidemics of " rot," 171, 172. 
Enstrongylus gigas, characters of, 858. 



EustrongyluB gigas, general structure of, 

358—361. 
Experimental method, Kiicbenmeister 

and the, 208. 
Eye, Filari89 in the human, 332. 
Eye, flukes in the buman, 192. 

Fasciola, position of the genus, 88. 
Fasciola hepatica, 1 47. 

synonyms of, 147. 

specific characters of, 



148. 



162. 



-169, 173. 



man of, 169. 



171—177. 



by, 174. 



183. 



history of, 148. 
nomenclature of, 148. 
distribution of, 149. 
anatomy of, 150 — 162. 
special structures in, 

development of, 165 

larvae of, in snails, 1 78. 
injurious efl*ects on 

eflects on animals, 

symptoms produced 

life phases o^ 181 — 



Fauna, the Entozoa as a peculiar, 4. 
Fern-root in cases of tapeworm, 238. 
" Fiery Serpents," probably examples of 

Dracunculus, 875. 
FilaridsB, family of, 68. 

genera of, 78. 

Filaria medinensis, 375. 

dracunculus, 375. 

lentis, 147, 332, 389. 

oculi, 332, 388. 

piscium, 406. 

lacrymalis, 832, 388. 

trachealis, 333. 

bronchialis, 356. 

lymphatica, 856. 

zebra, the so-called, 414. 

Fleshworm epidemics in Germany, 845. 
Flies may harbour cysticerci, 247. 
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Floriceps saccatus, 137. 

elongatne, 137. 

Flukes co-existing with hydatids, 177. 
Flake-like character of Planarians, 8. 
Fox, entozoon from the American, 20. 
Fnria infernalis, the so-called, 414. 

Oammari swallowing eggs of Echino- 

rhynchus, 102. 
" Gapes," cansed by Sclerostoma, 84. 
Professor Wiesenthal on the, 



84. 



85. 



Montagu's account of the, 

operation for, 85. 

methods of cure for the, 90, 



91. 



Gasterostei infested with Gyrodactyli, 

49. 
Gasterostoma, the genus, 36. 

gracilescens, 36. 

fimbriatum, 37. 

Geographical range of Entozoa, 5. 
Giraffe, liver fluke of the, 161. 

Fasciola gigantea of the, 161. 

Trichocephalus from the, 78. 

Glutton, infested by Eu^trongylus, 358. 
Gordiidee, family of, 56. 

development of, 59. 

genera of, 62. 

Gordius aquations, 412. 

seta, 412. 

marinus, 406. 

— ~ Lubbock on the structure of, 

63. 
Guinea-pig, Pentastomata occur in the, 

395. 
Guinea- worm, or Dracunculus, 53, 57. 

full account of, 373—388. 

Gyrodactylidee, Wedl's researches on 

genus, 46. 

family of, 44, 

genera of, 51. 

characters of, 46. 

Von Siebold on, 49. 

development of, 48. 

Van Beneden on, 50. 



Gyrodactylus elegans, 45. 

: crassiusculus, 47. 

cochlea, 47. 

tenuis, 47. 

an ectozoon, 4. 

Gymnorhynchus horridus, 137. 

reptans, 137. 

GynsBCophorns hssmatobius, 197. 

Haddock, scolex of the, 134. 
Hare, Pentastomata occur in the, 895. 
Hamularia lymphatica, 856. 
■ subcompressa, 356. 

Hartebeest, CEstrus-larvaB from the, 420. 
Heart, parasites in the, 95. 
Helminthology, meaning of the term, 3, 7. 
Heteroura androphora, 89. 
Hexathyridium pinguicola, 146, 205» 

venarum, 146, 206. 

Hog, Cysticercus of the Wart, 125. 

Cysticercus of the Red River, 125. 

Hope's list of so-called intestinal worms, 

416—418. 
Horse, infested by strongylus, 358. 

large round worm of the, 53. 

liver-fluke in the, 149. 

Hydatids, diagnosis and treatment of, 

284—286. 

disease, how to prevent, 280 

-288. 

Krabbe and Schleisner On, 

282—284. 

Special account of, 259 — 288. 

Synonyms of the common, 



260—261. 

found in many animals, 261. 

several kinds of, 261. 

- brood-capsules, discovery of, 



265. 



—288. 



278. 



of man, full account of, 273 

" fremitus," Piorri's so-called, 

disease in Iceland, 282 — ^284. 

Huxley on echinocci from the zebra, 

268. 
Hymenolepsis flavopuncta, 243. 
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Ichneumon, entozoon from the, 16. 
Individnal, the entozoological, 115. 

Kangaroo, fluke in the great, 149. 
Konsso as a remedy for tapeworms, 233. 
Kiichenmeister the foonder of the 
" experimental method," 208. 

LarvsB of insects acting as parasites, 416 

—418. 
Lemnisci, Dajardin on the nature of, 

99. 
Lemnr, Coennras of the, 119. 

hydatids from a, 272. 

Lenckart and Mosler's experiments on a 

calf, 289. 
Lenckart's researches on Trichina, 342. 
liigula simplicissima, 129. 
' sparsa, 129. 

altemans, 129. 

intermpta, 129. 

Linguatnla tsBnioides, 894. 

dentionlata, 394. 

constricta, 401. 

pingnicola, 205. 

venamm, 206, 

Liver-flake, full account of the, 148 — 

183. 
Livingstone, insect larva from the leg of 

Dr., 420. 
Loa, nattire of the so-called, 388. 
Lumbricus teres hominis, 302. 
Lumbricus, symptoms produced by, 

310. 
Lumbrici in the Mauritius, Dyce's re- 
marks on, 313. 
Lunacy caused by a single Lumbricus, 
310. 



Measles, 2000 found in the human sub- 
ject, 231.- 

Measles artificially produced in the calf, 
238—240. 

Measley pork, due to larvsB of Tasnia 
solium, 218. 

Mermis, nigriscens, 57. 

Dujardin on, 57, 58. 

albicans, 59. 

Meissner on, 60. 

Von Siebold on, 61. 

Van Beneden on, 61. 



Magpie, " gapes," in the, 85. 
Man, Distoma lanceolatum in, 187. 

Pentastomata occurs in, 395, 401. 

the liver-fluke occurs in, 146, 149, 

150. 
Mauritius, Djce's observations on Lum- 
brici in the, 313. 
Meat, why avoid underdone, 228. 



Mermis, Lubbock on the structure of, 

63. 
Mink, nematode infesting the American, 

358. 
Monkey, fluke from an African, 35. 
Monostomidee, characters of, 18. 

genera of, 20. 

development of, 19. 

Monostoma mutabile, 19. 
flavum, 18. 

settenii, 394. 

Moses, the first writer on the guinea- 
worm, 875. 
Mosler's experiment on a calf, 239. 
Mouse, Cysticenms of the, 126. 
Myacis, produced by insect larvsB, 416. 

Narwhale, Prosthecosacter from the, 91. 

Naunyn's account of hydatid develop- 
ment, 270. 

Negative results obtained by Poucbet 
and Verrier, 209. 

Negro, Bots in the shoulder of a, 420. 

Nematode, the order, 52. 

why so-called, 52. 

aspect and habits of, 52, 53. 

distribution and classifica- 
tion, 53, $4. 

development of, 59. 



Nematobothrium filarina, 15. 
Nematoideum tracheale, 333. 
Nemertes Borlasii, 11. 

mandilla, 11. 

NemertidaD, family of, 10. 
Nettorhynchus Blainvillei, 414. 
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Newt, thoni-lieaded wonn of the, 08. 

Nnrso- conditions of entozoa, 29. 

(Estros larvK liable to infest man, 418. 
Oncbotyle appendiculata, 43. 
Otter infested by Strongylas, 358. 
Ovnligera mrpi, the ao>called, 414. 
Ox, infested hy Strong^lus, 358. 
Oxynridffi, ftunilf of, 64, 

genera of, 67. 

atraotare of tbe, &4 — 67. 

Walter, Wedl, and Wiilstein 

on, 64—67. 
Kiiohenmeister on, 67. 



Oxjnria curvTila, Bask on, 65. 

— Dnjardin on, 66. 

epirotbeca, 369. 

ornata, 64. 

- verniicalariH, obaractera of, 362, 

anatomical peon- 

liarities of, 863—368. 
_ doTelopment of, 



symptoma pro- 



duced by, 370. 



— treatment recom- 
mended for, 371, 372. 
Oyster- eatcLer, entoisoon from the, 15, 
tapeworm from the, 108. 

Partridge, " gapes " in the, 85. 
Pecoary, Pentastomata occnr in the, 

395. 
Pentaetoma tienioides, accoant of the, 

394—401. 
■ specific oharac- 

ton of, S94, 395. 
Lenckart'e re- 



- development of. 



F 



in man, 399, 400, 
the preoantiona 

against infection from, 399. 
Fentostoma constrictiun, discovery of, 

401. 



Pentaatoma conatrictrun, brief aooount 

o^ 401, 402. 
_— denticnlatom, a larval stage 

only, 306, 
■ Preriob'a ob- 

aervations on, 399, 
Pheasant, " gapes " in the, 85. 
entozoon from the ring-neok- 

ed, 82. 
Physis intestinalts, the so-called, 415. 
Piokell's case of insect larva in the 

human snbject, 320, 417. 
Pig, Strongylns infesting the, 357. 
hydatids from the liver of the, 

262. 
Pike, tapen-orm from tbe, 132. 
Plaice, nematode entozoon from the, 

95. 
PlaiiaridiB, family of, 8. 
Planaria. latinscnla, 147, 185. 

nigra, 9. 

Porcnpine, Pentaetomata in the, 395. 
Polyatomidffl, family of; 42, 43. 

Von Siebold on, 43. 

genera of, 44. 



Polystom 



pisguicola, 205. 
eanguicola, 206. 
206. 



Porpoise, flnke entozoon from the, 34. 

ProBtbecosact«r from the, 91. 

large cestode from the, 106. 

tapeworm of the, 130. 

Ponchet and Verrier's negations, 209. 
Prevalence of tapeworm amongst the 

Burates, 241. 
Proglotia, the term, 105, 115. 
ProBcolex, the term, 105, 115. 
Prosthecosacter, the genus, 91. 
— ■ — . the atrncturo of, 91 — 



- inflexuB, 91—95. 

- convolutns, and P. 



minor, 91 — 95. 



- alatas, 91. 



Protozooid, Huxley's term, 115. 
Pseudolmintbs, two groups of, 393. 
Pseadentozoa, what they include, 303. 
16 
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Psorospermial character of EAiney's 
corpaBcles, 217, 

Babbit, Coennras of the, 122. 

bladdery condition of the, 123. 

Baineyan sacs, not true oysticerci, 216, 

217. 
Bat, Pentastomata occur in the, 395. 
Beceptacnlum capitis of the pork-measle, 

217. 
Bemedies for Lnmbricns, 313—315. 
Bemedies for the "rot," 177—180. 
Bemedies for tapeworm, 232 — 234. 
Besting larva, its equivalent, 115. 
RhabdocoDlian group of PlanariaB, 10. 
Biordan, remarkable case of Mary, 320. 
Bose, his researches on Coenurus, 122. 
"Bot" disease in sheep, 171 — 177. 
outbreaks of the, 171, 



172. 



171. 



177. 



known by various names, 

symptoms of the, 174. 
pathology of the, 175 — 

treatment of the, 177 — 



180. 



Sagittola hominis, the so-called, 413. 
Salmon, tapeworm of the, 128. 
Sausages liable to be measled, 228. 
Schistocephalus dimorphus, 129. 
Sclerostoma, the genus, 84. 

the cause of " gapes," 84. 

Sclerostoma syngamus, what birds found 

in, 85. 
structure of, 87, 

88. 



union in, 88, 89. 



88. 



— peculiar mode of 

— Von Siebold on, 

eggs of, 89. 

Sclerostoma duodenale, characters of, 
361. 

discovered by 

Dubini, 361. 



Scolechiasis, produced by insects, 416. 

Scolex, the term, 105, 115. 

Scolex gigas, 137. 

Seal, round worms from the, 81. 

Seal, infested by Strongylus, 358. 

Seta palustris, 412. 

Sheep, hydatids from the liver of the, 263. 

Coenurus of the, 1 16. 

brain-hydatid of the, 116—123. 

Pentastomata occur in the, 395. 

death from dissecting a, 169. 

Simondsia, a new genus, 79. 
Six-hooked embryo, its equivalent, 115. 

brood of Teenia solium, 221. 

Snake, Entozoon from an American, 22. 
Spawn-like aspect of measly pork, 229. 
Sphasrularia, the genus, 62. 

Lubbock's researches on, 63. 

Spiroptera sanguinolenta, 95. 
Spiroptera hominis, 147. 
Squirrel, fluke in the, 149. 
Starling, " gapes " in the, 85. 
Sterelmintha, sub-class of helminfhs, 6. 
Stickleback, Gyrodactyli from the, 49. 
Stork, " gapes *' in the, 85. 
Strobila, the term, 105, 115. 
StrongylidaD, family of, 83. 

genera of, 83. 

Strongylus bronchialis, character of the, 

357. 
identification of, 



o 
O 



57. 



quadridentatns, 361. 
paradoxus, 357. 
gigas, 358. 
renalis, 358. 
longevaginatus, 356. 
micrurus, 357. 



Sturgeon, entozoon from the, 40. 
Sun-fish, Tetrarhynchus of the, 137. 
Swift, " gapes " in the, 85. 
Syngamus trachealis, 89. 

Tapeworm from eating pork, 228. 

from eating beef and veal, 

237—241 . 
Tseniadsd, family of, 108. 
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Teeniadfe, development of, 109. 

genera of, 115. 

Tesnia Boliam, characters of, 211. 
name and history of, 211. 

anatomy of, 212. 

development of, 220. 

EOologicsA individual of, 

222. 

injurious effects produced 

by, 222—232. 

sources of infection by. 



228—232. 



statistics and treatment 

of, 232—234. 

mediocanellata^ characters of, 236, 

discovery of, 236. 

— measles of, in 



cattle, 237—240. 



237—241. 



. development o^ 

— statistics of, 241. 

■ obtained from 

veal and beef, 237—241. 

— echinococcus, characters of, 254. 

— general structure 



of, 255—257. 



257—272. 



development of, 
medical import- 



ance of the, 273—288. 
statistics of the 



larv89 of, 282. 
V89 of, 286—288. 



prevention of lar- 
Naunyn^B re» 



searches on, 270. 

acanthotrias, 147. 

flavopuncta, 147, 243. 

nana, 147, 244, 253. 

elliptica, 147, 245, 

marginata, 147. 

rogyptiaca, 244. 

canina, 245. 

cucumerina, 245, 

cuniceps, 245. 

marginata, 248. 

lupina, 248. 



Teenia hydatigena, 243. 

Bimi», 248. 

caprina, 248. 

ovilla, 248. 

coenurus, 105, 114. 

crassiceps, 127. 

bovina, 248. 

vulgaris, 210, 289. 

capensis, 210. 

grandis, 235. 

inermis, 235, 290. 

, acanthotrias, 146, 243. 

flavomaculata, 243. 

serrata, 109, 110, 113, 114, 123, 

crassicollis, 114, 123, 

lata, 289. 

dentata, 289. 

tenella, 289. 

grisea, 289. 

granulosa, 253. 

echinococcus scolicipariens, 253. 

TsBuiarhynchus mediocanellata, 235. 
TetrarhynchidsB, the family, 133. 
structure and develop- 
ment of, 133—141. 

genera of, 141. 



Tefcrarhynchus, scolex of, 134. 
armature of, 135—139. 

longicoUis, 135. 

reptans, 137. 

synonyms of, 

137. 

Tetrastoma renale, 146, 204. 
Thelazia, the so-called, 414. 
Thom*headod worms, 97. 
Tope, Tetrarhynchus of the, 135. 
Treatment of tapeworm, 232 — 234. 
Trematoda, aspect of, 11?. 

habits of, 15. 

-r distribution of, 15, 16, 17, 
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17, 18. 



number and classification, 

development of, 19, 22—32, 
48, 164—169. 

• special account of the, 148 
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Trematoda, origin of the tenziy 14. 
Trematode larvad, Pagenstecher on, 29. 
Trichina spiralis, characters of, 385. 

writers on, 837. 
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earliest of, 344. 
by, 345—347. 
on, 342—344. 



Zenker's oases, the 
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Leackart's researches 

Dayaine's researches 

on, 349—352. 
Trichocephaliis dispar, characters of, 829. 
prevalence of. 
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deyelopment of, 331. 

— — affinis, 69. 

^strnotore of, 69 
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Wilson on, 70— 



on, 74. 



■Kiichenmeister on, 

. Dnjardin on, 71. 
- Wedl on, 71. 
Eberth and Mayer 



Trichnris, the so-called genus, 329. 
Tricuspidaria, the genus, 131. 

nodnlosa, 132. 

calcareous corpuscles of, * 

132. 
Trisduophorus nodulosns, 181. 
TristomidsB, th^family, 41. 

development of, 41. 

genera of, 42. 

Tristoma, an entozoon, 4. 

Tristoma coccineum, 137. 

Trout, thorn-headed worms in the, 101. 

Turbellaria, classification of, 6, 7. 

genera of, 9, 12. 

general characters of, 7, 8. 

Turkey, " gapes " in the, 85. 

Urobales palustris, 888. 

Weasel, Strongylus infesting the, 358. 
Whale, thom^headed worm of the, 98. 
Whipworm, as a synotiym of Tricho- 

oephalus, 69. 
Whiting, scolex of the, 136. 
Wolf, infested by Eustrongylus, 358. 
Woodpecker, ** gapes " in the green, 85. 
Worm-traps for LumbricuSi 312. 

Zebra, hydatids from a, 268. 
Zoological individual, constitution of 
the, 115, 222. 
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The following Oritioal OpiniosB weloomed tlu first appeaianoe of the " Stcdent." 

" Eicellently printed, chBrroiugly illustrated, ably written and pat together ; there 
18 every prospect in these times of snccess for the ' Student.' It is a credit to all 
connected with it."^I!ni/lith Mechanic. 

"This magazine promiseB, so far as we can jadge from the first nnmber, to be a 
great snccess. It is written by real stodente, and Htadents of great attainments, and 
has adopted the admirable idea of making its Jllnstrations, which are beantifnlly 
execnted in colonic scientific illnstrntions- The nhoto magnzine appears to ua 
thoroughly good, and to justify its title. It is only Eigh teen pence, and contains 
eighty pages full of attainment and research." — Spectator. 

"If the ' Student' be continued as it has begun, it must meet with nndoubted 
snccess. AfW perusing all the other serials, he who is fortunate enough to take up 
the ' Student' will find it to possess a delicians fre-sbness of its own. Its contributors 
are well known for ability in various walks of nature, science, and art, end under their 
guidance the reader ia conducted safely and pleasantly from the beginning to the end 
of the several essays. Their contents are rich in variety, and all excellent. Tha 
coloured plates are exquisite specimens of art."— Cardiff' Ouardion. 

'* The first number of tbo ' Student ' is all that could be desired. Two of the page 
plates are fit to be framed, so beautiful is the execution and the eflect. There is a 
very large amount of inatmction on a great variety of topics, and the paper and type 
of this new monthly are excellent." — StafforJskire Senliiiel. 

" A great triumph in the htorary art, the letterpress of the work is in keeping with 
the very high style of illustrations it abounds in, and we ivoidd strongly recommend it 
to all lovers of literature, science, and art." — Eochfgler and Ckatham Oa^tte. 

" A clever, scientific aerial, and beginners os well aa advanced students, will profit 
much by conanlling it monthly. Its illustrations, like its treatises, are of the first 
order." — Royal Cornwall Oaselte. 

" The second nnmber of this new periodical offers a varied and attractive pro- 
gramme. We can highly commend the ' Student ' as a well written magazine of 
general instmctive information." — Churchman. 

" Everything noteworthy in art and science will be found to have attention in the 
pages of this magazine." — Dundee Courier. 

" Judging from its contents, we think that it can scarcely fail to be generally 
approved." — Wifkhj DispiUch. 
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theoretloftl ounilderatloDi until the itudent hM aoquired a knowledse of the facts which ■ymbols repreaent and on 
which theorlfi are (bunded. The rational nomenclature partly uied In late worki on Chemistry, is syatematioalW' 
employed in this l>ook. To fkniiUariM students with chemicsl reactions and their reralts, queetions are appended to eara 
chapter, and antwert are girrn to all those which require calculation, and which amount to about 800. At the end ot tiM 
•eennd part, where symboii and iheoriee are coniideredi about 60 quMtions as examplee are giTcn, some of which are 
fUlly worlc»«l out. A chapter conlainiag advice to candidates under examination i« sdded. and the book is completed bj 
the matriculation question* on Chemistry, of the London UniTersity, fVom January, 1865, to January, 1809, indnsiTe. 
The answers to all questions Inrolrlog calculation are giren, and the method of working them fully explaiined. 

OPINIONS OF THE PRESS. 

** This volume Is an excellent Introduction to the science of chemistry. The arrangement issatisfsctory.tbeillnatratiTO 
experiments are olenrly deacriUed, and the eiplanaiions of chemical changes are lucid. The work is evidently the result of 
eonsldersble practice in tesohiug the science of which the author writes. —il/ik«ii«Mm. 

** Mr. llarft'i ' Intnuiuction* will be of the greatest value to schools and is a moat serviceable contribution to chemical 
literature. The nuxlisty and simnllcity of its purpose, its freedom from theoretical partialities, and (what is not 
unimportant) its moderate prio«. will ensure it a tleeerved and hearty commendation."— P4Uo«op44cai Mtngasimt. 

*' It ia imtH><*»ihle to rea<l this book without a convietloa of its marked superiority. The conciseness and lucidity 
with which eaen point li handled, sUe to it the frei*hneas of orininnl study ; and the reader ia di«posed to regret that in 
his Touniter daya he wna piMiacaaed nf no such handbook on thia difRcult pcienoe with which to quicken hia awakening 
Mpfralinna. Mr. HarfTs book is a complete suocees in the art of driving away the weariness of first attempts."— -^raeMiter 
•Nd l.oNifea Iferiew. 

**Thia ta the H rat volume of an educational seriee of elementary treatises about to be issued for students. The 
student who kno*s Mr. HarfTa book in the wsy it ia intended to bs known, will have a solid ground-work of chemical 
knowledge on i« hich he may safelr rear the more speculative branchrs of the science. For the pur]>o8es of clear inatrao- 
tlon liMT prenaring for the earlier examinations, and last, though not least, for cheapnees and exoellence. we heartilj 
recommend Mr. nartTs wt^rk U> the notice of students.'*— iLaeoef. 

** Mr, lUrff haa suoeeedeti in the by no means easy teak of preparing a book on a scientific subject in a thorongUr 
•lementary manner, II requires that a man should be well skilled in his subject if he eeeay to write for a beginner, and 
the volume befVire us shows its author to be a complete master of hia science. The publishers deserve the highest praise 
fbr the * gel up* of the book at a price which makee it the cheepeat work of the kmd obtainable."— JfediecU TSsms amd 

'* It cannot fWil to be h*ghly appreciated, not only by aspirants to medical honours, bat by all studenta and soholan. 
The bixtk ta raiculated to around the atudent in the elements of chemistry.**— If eutc*/ Mirror. 

** The hiMk la adiuir«l»ly adaptetl for the purpo'^e for which it was written. The style is simple, and the important 
reseli<u«a ar<* referred (o so frequently, that the student oannot forcet them. ICr. Barff appears to be very practical in 
his tdeas. These featurea will render the hook of great value to mecUcal students, to whom we strongly recommend it."— 
MritiBk kl04i^ti ,li*Mr*ia/, 

** Mr, Barilla * Chemiatrv,* we have no doubt, will be hailed by all who«e interest it is to teseh chemistry in a sdentillo 
manner. Kk|ieiienoe ot the ditdcultiea of teaching is required to write a book for learners, and evsry page of this work 
hears the mark *>t the teacher's hand. Thts book, with a good coarse of lecturee, will be invaluable to the real stadent." 
-neJIfaaa, 

'* The ereat chante that has tal:ea place in theoretical chemistrv has created a neceeaity for new teztJKMks, and Mr. 
larr has ably supp.ied a want arcvntly (Ml in all good schools. Certainty, no ekmentnry work on ohemistry teaehea ao 
miioh in so simi4e a m^yr-^iUmi. 
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THE PEOMINENT rEATURES OF EEOREATIVE SOIENOE, 

Applications of Science, including Photography and the Stereoscope, Electro-Metallurgy, 
etc., with all their minute and recreative manipulations. 

Essays on the Result op Scientific Reseabch, as witnessed by the civilization of the 
Nineteenth Century, which derives so much of its strength and moral excellence from 
the Steam Engine, the Electric Telegraph, and other applications of scientifio 
principles. 

Biographies op Eminent Scientific Men and Analysis op Old and New Scientitig 
Books. 

Illustrations op Natural Phenomena, and Diagrams of Optical, Mechanical, and other 
principles as required by the subject matter of the papers published in the work. 

Natural History occupies a prominent position among the various subjects dealt with, 
including Home Recreations, of which the love of Nature may be said to be the 
basis. The Management of Collections of Living Animals, the Preparation of 
Specimens by Taxidermy, and the arrangement of Cabinets of Insects, Birds, Shells, 
Plants, etc., etc. 

Experimental Phimmophy and Recreation in Chemistry are introduced with a view to 
explain principles and give a zest to study. 

" Recreative Science " is in all respects popular in tone and attractive in its subjects. 
It is compiled by writers of the highest eminence in the several departments of 
Scientific Knowledge. In a word, it is a Record of Discovery, Observation and 
Intellectual Progress. An Instructor in First Principles, and an Exhibitor of the 
Accomplishments of Research. 
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Tm immediate object of this work is to promote Intellectual Observatiao, by famishing 
data, BUggeatlnK procedure, and recordiag results. It takes within its ranve the specala- 
tive OB well as the practical, but the practical predominates, because stamped with a visible 
utility. ETBrj department of intellectual iuquirj is eiponnded, both for the purpose of 

Sitomiziug acqaisitions to scientific knowledge, and to indicate the directions in which 
ditional knowledge may be eou$;ht. Beaten tracks and exhausted gronnd are avoided, 
mere compilations are not countenanced, and every endeavour is made to render the work 
representative of progress, and a means of encouragement to discovery and invention, hy 
the exhibition of novelty and originality in every department of physical research. 

It will BufBee to name the following subjects aa those which, Irom their importanoo 
have & leading place in the pages of the work : — 

Abch.«ologt, as illustrative of the history and manners of the past: notioes of dis- 
coveries at home and abroad, occasional analyses of the relations of the subject to philology, 
art, and science. 

AsTBONoUTj practical work for the amateur astronomer, progress of Astronomical dis- 
covery, and considcrutionB of the laws which govern the heavenly bodies. 

BoTA,NY ; acquisitions of foreign exploration, improvements in technology and clasBifica- 
tioD, and the progress of inquiry into the genesis of plants. 

CuBHtsTfiT, theoretical and applied, new discoveries, and results of theoretical tmd 
experimental research. 

Oeologt. including Falffiontologj, Mineralogy, and Metallurgy; local examples of in* 
teresting groups of strata ; formulffi for observerB, and the relation of the facte of tno edence 
to other departments of knowledge. 

Mbteorolooy, especially contributions towards the establishment of meteorolog;icol 
law; investigations of phenomena, and the infiuenoe of cUmate in the distribution of life 
on the globe. 

MicBoscoPT; the numerous subjects for the especial elucidation of which the microscopie 
is employed, have a prominent place, as also the several points in the scioDCC of Optdos, 
-which bear on the construction and use of the microscope. 

Natthal History in the most extended meaning of the I 
the adaptation of natural products to the uses of man in the si 
of civilization. 

By " EECREinvK Scienxe " we nnderstand the pursuit of i 
etogant and refining occupation of leisure hours. There or 
phenoroenii who make no pretension to profuse and systematic technical knowledge, who 
nevertheless cultivate their chosen subjectH with ardour, and oftentimes odd to the stores 
of knowledge from their own experiences. To each it is hoped this work will prove 
eminently useful. 

The Recreative features are so shaped as to furnish indications for an int«lloctnal appro- 
priation of spare hours, and the turning to account for scientific purposes of agencies 
commonly within the reach of persons of taste and inteUigence, who, m surveying tha 
wonders of Nature, wish to know something about them. Other interesting features are 
introduced in the form of Reviews, Essays, and Descriptions, so as to exhibit the progreae 
of research, the landmarks of inquiry, and the various points of special interest in Natarol 



The Proprietors have secured the co-operation of the highest talent to render the 
"ISTMJJiCTUAi. Obsekvek" a faithful representative of the subjects that come within its 
range. The colonred and tinted Plates, and other Illustrations, have been chosen with m 
view to combine the graces of Art with the utilities of Science, and it is anticipated that 
the excellence of the " Istellectcal Obsebver" will ensure for it a favourable reception, 
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